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BABESIASIS (PIROPLASMOSIS) AND THIILERIASIS. 

(1) Bmmm (Bdm.), Lhekitieb (A.) & Boqtot (A.). Elides sir 
les Piroplasmoses ei Alg^rie. (V® note). Infection par les Piro- 
plasmes ie Bovins arrivant de France en Alg6rie, pendant THiver. 
[Algerian Piroplasmoses. (Fifth note). The Infection of Cattle 
arriving in Algeria from France during the Winter .] — Bull Sog. 
PatkExoL 1914. Dec. Vol. 7. No. 10. pp. 699-700. 

This short paper contains a tabular statement of the cases of piro- 
plasmosis which have been observed in imported animals shortly 
after their arrival in Algeria. 

The importation of cattle from Europe into Algeria is practically 
limited to milch cows. The table gives details of five cases, which 
were observed during December, 1911, and November, 1912. 

The shortest period elapsing between arrival and the onset of the 
disease was 11 days, and the longest, 57. 

The clinical features of the infection varied from case to case, and 
the parasites present were also variable in morphology; bacilliform, 
ring-shaped, and pear-shaped parasites being observed. 

(2) Speexjll (J.). East Coast Fever Inoculation in the Transkeian 
Territories, South Africa. — Jl. Gomp. Path. <& Therapeutics. 1914. 
Dec. Vol 27. No. 4. pp, 299-304. 

Whereas in Natal success attended the efforts made to stamp out 
the disease, the measures that were adopted there were inapplicable 
in the Transkei. The short-interval dipping system has proved to 
be of the greatest value by destroying the ticks. In the Transkei, 
however, although the value of this method was realised by the 
authorities, it was impossible of adoption. The difficulties in the way 
of providing sufficient tanks, especialy in view of the short time 
available, and the impossibility of educating the natives to realise 
the value of the* method, compelled the adoption of other measures. 
The only alternative was to practise whatever method of inoculation 
promised any degree of success. 

4200 . : 
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The first outbreak of the disease occurred at the end of March, 1910, 
and the author made an attempt to carry out protective inoculation 
in June of that year. The results were not satisfactory, but the 
author admits that worse have been obtained since. 

The following year Theilek’s method w^as adopted and by November 
a start had been made in inoculating animals in large numbers. Since 
that time considerably over a quarter of a million cattle have been 
treated. 

The method adopted is the intravenous injection of a mixture of 
spleen and lymphatic gland obtained from an animal in an advanced 
stage of the disease. These materials are passed through a mincing 
machine. 

Special precautions are necessary in carrying out the immunisation 
and these may be summarised as follows : — 

(1) The animals must be free from infection at the time of inoculation. 

(2) They should he on uninfected pasture, and should be kept 
there for 14 days after inoculation. 

(3) The vaccines must be prepared from materials derived from 

animals in an advanced stage of infection. Though such vaccines 
frequently cause loss they are preferable to weak vaccines, as 
these are apt to confer no immunity at all 

(4) Special care must be exercised to prevent bacterial contamina- 
tion, and vaccines must be used within six hours of preparation 
in winter and four hours in summer. 

(5) Thick vaccines are likely to cause thrombosis, and peptone is 

preferable to aleuronat for admixture with the vaccine. 

(6) Vaccines derived from several animals should be mixed so as 
to obtain uniformity. 

(7) Vaccinated animals must be placed on heavily infested land on 
the 15th day, and they must not be dipped. 

The lesults depend upon the hold that the disease has on a herd. 
In clean herds the successes number about 70 per cent., in slightly 
infected herds from 60-60 per cent., and in moderately infected herds 
30 per cent. 

If clean cattle are inoculated when on infected veldt and kept there, 
the percentage of successes may be only 10 or 15. Where cattle are 
running on slightly infected veldt, it is recommended that they are 
dipped every five days for the first fortnight, 

A single vaccine may give very varying results in a number of herds 
inoculated' at the same time. 

Abortion and lameness from thrombosis have been frequent acci- 
'dents:/' Cattle should only.be vaccinated at such seasons when highly 
infected veldt is available for a very thorough tick test afterw^ards. 

The tick test should last for six to eight weeks according to the degree 
of infestation ;of the' veldt., ^ In winter a period of three months even, 
"does not yield such reliable results. ■■ 

A second vaccination is considered advisable when a proper tick 
"best: has. not ' heen.'possible. V ;■■ ■■ 

The conditions of the method indicate that it is one that cannot be 
practised in a civilised area except to cut short mortality rapidly in a 
badly infected district, and incidentally reduce the number of animals 
to such an extent that short-interval dipping could be adopted. 
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Cattle that have been inoculated and have passed through a satis- 
factory tick test, have maintained their immunity for three years 
and more. 

Since the invasion of the Transkei by the disease, about 900,000 
cattle have been lost, and the author believes that it will not be eradi- 
cated for some years to come, even under the most favourable 
circumstances. 

{3) i. Chalmers (Albert J.) & Archibald (E. G.). Babesia or PIro- 
plasma* — Jl. Trop, Med, & Hyg. 1914. Nov. 2. VoL 17. No.- 21, 
p. 323. 

ii. Lbiper (R. T.). Babesia or Piroplasma: A Reply to Chalmers and 
Archibald. — Ibid, 1915. Jan. 1. Vol 18, No. 1. p. 7. 

The following are verbatim copies of the above communications : — 

''i.^ While searching through botanical literature in the course of a 
certain joint work in connection with the Fungi imperfecti we chanced 
upon the following : — 

“ ScliizomyGetaceae Naegeli 1857. 

“ Genus Eatma Trevisan 1889. 

Definition , — Cocci ellipsoidei, longitudinaliter binatim seriati (diplo- 
coooi longitudinales) in fiiamenta moniliformia, pseudodichotoma nuda 
conoatenati. Arthrosporae macrosomae in apice filamentorum obvenientes. 

“ Etymology,~~D drived, from the name of the celebrated Eoumanian 
bacteriologist V. Babes. 

Species, — (1) B. xanthopyretica Trevisan 1889, found in people suffering 
from yellow fever ; (2) E. erysipeloidis Trevisan 1889, found in people 
suifering from erysipelas. 

“ It is obvious that as Trevisan applied the name Babesia in 1889 to 
a genus oontaiiiing certain bacteria, this name cannot be used a few years 
later to name a genus of the protozoa and, therefore, the name Babesia 
Staroovici 1893 cannot be retained. 

“This brings the nomenclature of the genus of protozoal organisms 
discovered by Babes down to the year 1895, when Patton introduced 
the word ‘ Piroplasma.’ 

“ The synonyms will therefore stand as follows 

“ Genus Piroptema Patton 1895. 

“ %«o«.i/m5.-~-Haematococcue Babes 1888 {nec Agardh ) ; Pyrosoma 
Sxnith and Kilbourne 1893 Peron) ; Babesia Starcoviei 1893 (xiec 
Trevisan) l Amoebosjmridimn 3 onome 1895 ; Ixodiaplasma Schmidt 1904. 

“This, we hope, will end the confusion in that some authors use the 
name ‘ Babesia ’ and others ‘ Piroplasma ’ for the same genus of protozoal 
organism.” , ' , „ 

' “ ii. In, a recent issue of the Jotirnal of Tropical Medicine and Hygiene 
attention is called by Chalmers and Archibald to the occurrence of the term 
Babesia in botanical literature and the statement .is made : ‘ It is .obvious 
that, as Trevisan .applied the name Babesia . in 1889 to,. a genus, containing 
.certain bacteria, this . name ' cannot be ..used; a, ■ few years later to name "a ■ 
genus , of the protozoa, and,' therefore, The' name Babesia starcoviei, 1893, 
cannot ' be , retained.’ 

It appears' to have escaped the authors’ recollection that.. the' 'first of ', 
'the International Eule's ' of ’. Zoological. Nomenclature .stipulates., that': 
(1) Zoological Nomenclature is independent of Botanical” 

''|4);,....Hinple (E.) & 66z:o'Ny ..(L,). ..' Abderhalden’s Beaetloii and ..its 
■ ■ '" ''Application ; in certain' Protozoal .'Inleetions.—Pam5'ito%?/. '' . 1914.. 
Oct. Vol 7* No, 3. pp. 228-239, 

The introductory portion of this paper, which covers some four 
pages, outlines the nature of the reaction and explains its use, taking 

(C137) a2 
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as an example the diagnosis of pregnancy. Then follows a detailed 
account of the technique employed, special attention being directed 
to the controls that are essential. 

In view of the fact that Gozony has obtained some very favourable 
results with the method in connection with spirochaetosis, trypano- 
somiasis and sarcosporidiosis, the authors have made some observations 
with intra-corpnscnlar parasites — namely, Theileria parva and Babesia 
mnis, 

Theileria parva, — ^Exp. 1 . — A calf was infected by having placed upon 
it infected nymphs of R. appendiculatus. Parasites appeared in the 
blood on the 17th day. On the 20th day, when 13 per cent, of the 
corpuscles were invaded, a quantity of serum was obtained from the 
animal and tested against organs of a normal calf. As a control, a 
parallel set of tests were made with normal calf serum. 

The following table gives the results obtained : — 


Organ employed. 

4 1*5 cc. 4 1*5 CO. 

infected serum, normal serum. 

Brain 

• • + — 

Kidney . , 


Liver 

4 — 

Lymphatic gland 

.. + — 

Lung 

•• + — 

Pancreas 

+ — 

Spleen 

+ — 

Suprarenal gland 

.. + - 

Thyroid „ 

-. + — 

Thymus 

+ — 

Control (serum alone) . . 
Control ,, 



The calf was killed when moribund on the 26th day. At the time of 
death about 40 per cent, of the corpuscles contained parasites, and 
at the post-mortem all the organs were found to contain infarcts 
with Theileria present.” 

Pieces of the organs were prepared in the usual manner and were 
tested against the calf’s own serum both active and inactivated. 

The results were as follows : — 

Organ employed. 4- 1*5 co. + inactive 

infected serum, infected serum. 
Infected Brain q- — ' 

„ Diaphragm , .. 

Heart muscle.. '4- — ' 

„ Lympiiatic gland .. 4* — 

■ . ■ Lung . , . , . . : ; ... ■ , ' ■ — .■ 

; ' Muscle - 4.,, — 

Pancreas ' .■ . ■ . '-f ■, : — 

' Bpieeri' q- 

„ Suprarenal gland . . 4 — 

, '.Thymus,.' ■'.■■■. 

Thyroid. , 4' ' .■ — * ■ 

Control|serum- alone) , '' 

.' 

An experiment was also made with the parasites themselves; The 
red corpuscles from a litre of the animal’s blood were cytolised by 
digitoxin, the parasites being separated by centrifugation. These 
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were then washed and mixed with egg albumin, which was then 
boiled. The resulting coagulum was. tested and a strongly positive 
reaction was obtained. Agglutination and complement fixation tests 
with the parasites gave negative results. 

In a second experiment carried out on the same lines three sets of 
tests were made. The first when the temperature rose, the second 
six days later — i.e., the day after parasites appeared in the circulation 
— and eight days later, when 30 per cent, of the corpuscles were 
invaded. 

In each of these sets of tests active and inactivated serum was used 
against some of the tissues. The results were as follows : — All the 
tests carried out vdth inactivated serum were negative, as were those 
with active serum taken on the rise of temperature. Three out of 14 — > 
viz., tests against lymphatic gland, suprarenal gland, and isolated 
parasites — were positive with serum taken the day after the appearance 
of parasites, and nine out of 12 w^ere positive with the third sample 
of serum. 

In the case of Babesia canis less satisfactory results were obtained 
owing to the destruction of the red corpuscles with the resulting 
liberation of haemoglobin. Satisfactory results were only obtainable 
with blood taken during the early stages. 

In the first experiment one positive result out of six tests was 
obtained with the serum and liver of a dog inoculated 10 days pre- 
viously and destroyed three days after the appearance of parasites 
in the blood. 

In a second experiment positive results were obtained with liver, 
brain, pancreas, heart, and lung, but in this case the serum used 
contained some haemoglobin. 


TRYPANOSOMIASIS. 

(5) Brucb(D.), Hamerton (A. E.), Watson (D. P.), & Lady Bbucb, 
Trypanosome Diseases of Domestic Animals in Myasaland. Trypano- 
soma caprae (Kleine). PartllL Development in ©lossma tnorsi'^ 
tms, — Proo. Roy, 8oc, 1914, Aug, 27. Series B. Voh 88. 
No. B 601. pp. 92-96. With one coloured plate. 

An abstract of the previous paper regarding the morphology and 
pathogenicity of this trypanosome is given in this Bulletin^ Vol. 1, 
page 206. 

T. caprae belongs to the T, vivax group, which comprises trypano- 
somes the development of which is restricted to the proboscis of the 
'■transmitting fly. 

Sixexperiments were carried out with laboratory-bred flies. In three 
instances the experiments were made at the ordinary laboratory 
temperature during the winter, and in the others at incubator 
temperature of 84° F. Of the first group two experiments were 
’successful and the third failed, and of 34 flies used in the positive 
experiments only two were found to be infected. It is said that the 
low percentage of infected flies was no doubt explained by the 
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temperature, and also by the fact that sheep and goats infected with 
T. caprae are unsatisfactory lor the feeding of flies, as trypanosomes 
are variable in their appearance in the blood and are never immeroiis. 

In the experiments carried out at incubator temperature the per- 
centage of infected flies found ranged from 30 to 40. 

No attempt was made to study the flagellate in the fly in the early 
stages as sufficient flies were not available, but a number of illustrations 
in colour are given of the parasites as found from the 19th to the 30tli 
day, and also of the final stage of development. 

Conclusions : — 

'*1. Trypanosoma caprae is capable of passing through a cycle of develop- 
ment in G, morsitans, the flies becoming infective some 19 days after feeding 
on an infected animal. ' 

“ 2. Trypanosoma caprae belongs to the same group as T. vivax and 
T, uniforme, the development taking place only in the proboscis. 

“ 3. The final stage of the development takes place in the hypopharynx 
where the trypanosomes revert to the original “ blood form ” and become 
infective.” 


(6) Beuce (D.), Hamertok(A.B.), Watson (D. P.), & Lady Beuce. 
The Trypanosome causing Disease in Man in Myasaland. The 
Maturally Infected Dog Strain. Fart L—Morphology.— Proc. Roy, 
iSoc. 1914. August 27. Series B. Vol. 88. No. B 601. pp. 111-130. 
With 3 plates and 8 charts. 

The authors state that this strain differs in so marked a way from 
the human, fly, and game strains, that had it been found in wild game 
or in G, morsitans it would have been legitimate to make a new species 
of it. As, however, it was only met with in the chronically diseased 
dogs, the making of a new species would not be justified. The dogs 
were obtained in the proclaimed area, but not all infected dogs from 
the area showed this strain. 

Attention is drawn to the fact that this strain is of very low 
pathogenic power for the monkey and guinea-pig, and also to the 
small proportion of blunt-ended posterior-nuclear forms. 

Large numbers of measurements were made of the parasite 
immediately after it was obtained, at an interval of seven months, 
and also of two years, it having been maintained in rats during these 
periods. In the biometric curve constructed on the first set of measure- 
ments, it was seen that while the curve indicated dimorphism there 
was a marked preponderance of short forms. The curve constructed 
on measurements after passage through eight rats (seven months) was 
still dimorphic, but the two peaks were almost at the same level. The 
curve based on the measurements taken after two years in rats was 
almost of the monomorpMc type, the stumpy forms had almost 
disappeared, and. the percentage of long parasites had very greatly 
dncreased.' / 

That this was not in the nature of an accident is shown by a chart 
representing the gradual change of type through an unbroken series 
of 20 rats. In this chart, which is reproduced*, the unbroken lirie 
represents the long slender forms, and the broken line the short 
stumpy forms. 


*Prom the Rrooeedmgs of the Royal Society, 
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Tlie second of these naturally infected dog strains was found to'he 
very markedly dimorpMc, the form of the chart almost suggesting 
that two trypanosomes might be present. 

The third strain was practically monomoiphic, the majority of the 
parasites ranging from 26 to 32 microns in length. 



“ TMs seems to shew how failacious it is to reason from laboratory types 
of trypanosomes to the wild types, and probably accounts for the showers 
of new species which are constantly faHing about our ears.’’ 

In view of the possibility of there being in reality two parasites 
present in these infections, the third strain representing a surviYal 
of the slender parasite, an attempt was made to cause Strain 1 to 
revert to the original dimorphic form. 

When this strain, after two years in the rat, was again inoculated 
into a dog, a reversion to the dimorphic form was produced. In the 
blood of the rat after two years’ passage through rats the peak of the 
chart of 500 tiypanosomes occurred at 29 microns, but when this 
strain was again passed into a dog the peak of the chart occurred at 
21 microns, there being also a small rounded elevation in the curve 
at 25 to 28 microns. Nearly one-j&fth of the parasites were now of 
the short stumpy type. 
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From these facts it would appear that passage through the rats 
favours the production of the long slender parasites, wMle, passage 
through the dog at once causes a return to the dimorphic type. , 

No explanation of the origin of these strains in the dog was forth- 
coming, and an attempt to test the theory that long sojourn in the 
blood of a dog was responsible for the changes did not furnish any 
evidence of this being the case. 

Conclusions : — 

1. The Naturally Infected Dog strain differs slightly from, the other 
strains of the trypanosome causing disease in man in Nyasaland, in that 
there are fewer of the posterior-nucleated, blunt -ended forms which are 
sometimes so much in evidence in the ordinary strains. 

“ 2. Taking into consideration the fact that this strain was only found 
in three chronically infected dogs, it is concluded that it is an aberrant 
strain of the widely spread species T, hrucei vel rhodesieme, the trypano- 
some causing disease in man in Nyasaland.” 

Part IL Susceptibility of Animals.— Ibidm. pp. 130-138. 

The bulk of the experiments regarding the pathogenicity of these 
strains of trypanosomes were carried out with that called No. 1 strain, 
as the other two were accidentally lost. 

In a tabular statement are given details of the inoculation of a 
large number of animals including cattle, goats, sheep, antelope, 
monkeys, dogs, rabbits, guinea-pigs, and rats. 

The following is a summary of the results obtained : — • 

Four cattle were inoculated, but in one only did the infection succeed. 
In this animal the parasites were present in small numbers on three 
occasions only, and the animal recovered. Six out of 21 goats in- 
oculated shewed trypanosomes in their blood on a few occasions and 
in small numbers. Four recovered and one died, but no post-mortem 
examination was made to ascertain whether the infection was re- 
sponsible for death. 

Two sheep were inoculated successfully, and one died, probably of 
the disease, after 64 days. 

Six out of 27 monkeys were infected, hut all recovered. The strain 
became virulent for dogs after several passages. 

In four the inoculation failed to infect, and five recovered. The 
remainder died in from 11 to 102 days. The lesions were those of 
nagana. 

Two rabbits were successfully inoculated, and both shewed the 
lesions of nagana in a rather mild form. 

Two guinea-pigs out of 21 became infected, hut recovered. 

The strain was invariably fatal for the rat, death taking place in 
from 7 to 94 days (average 30*8). 

The authors consider that for the present the parasite should be 
included among the strains of T. brucei rd rhodesiense, but that if it 
should be decided to make it a separate species the name T* anceps 
would he a suitable one. Conclusions :— 

The Naturally Infected Dog strain is fatal to dogs, rabbits, and 
white rats, but oxen, goats, monkeys, and guinea-pigs appear to be re- 
fractory. 

“ 2. The Commission is of opinion that this is ar aberrant or exceptional 
variety or strain of tlie trypanosome causing disease in man in Nyasaland-— 
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Part III. Befelopment In Olossina morsiians . — Ibidem. Sept. 15, 
No* B 602. pp. 213-218. 

Eleven experiments were carried out and of these two gave positive 
results. Ill the first of them, flies were fed on an infected rat for five 
days, and then in succession on a dog, monkey, guinea-pig, duiker, 
and a second monkey. The period during which the flies were fed 
upon these animals ranged from 3 to 25 days, and they were starved 
for one day between successive feeds. Of this group only the guinea- 
pig failed to become infected. 

In the second successful experiment the flies were fed upon an 
infected rat for six days and then alter one day’s starvation upon a 
healthy dog for 58 days. The number of days elapsing before the flies 
became infective were 24 and 58 days respectively. In both cases 
the flies were kept at 84"" F, and all were laboratory bred. 

Thirty flies were used in the first ot the successful experiments, and 
when these were dissected three were found to he infected. 

In one of these trypanosomes were found in the proventiicnlus, and 
in all three the fore- and mid-guts were invaded. In one the hind-gut 
shewed trypanosomes, and in one there were tiypanosomes in the sali- 
vary glands. 

It appears to be probable that the one fly having an infection of the 
salivary glands was responsible for all the infections. 

In the negative experiments 185 flies were dissected aiid 11 were 
found to be infected. None of these, however, had any trypanosomes 
in either the proboscis or the salivary glands. With regard to the 
morphology of the trypanosomes in the flies, those present in the in- 
testine were exactly like those of the human strain in the same situation, 
and the salivary glands of the single fly showing invasion of these 
organs contained exceedingly numerous small active trypanosomes 
which when stained were seen to be typical blood forms. Conclusion : 

The trypanosome of the Naturally Infected Dog strain belongs to 
the same group as T, gambiense and T. brueei vel rhodesiense^ the trypano- 
some causing disease in man in Nyasaland, and is probably merely a weak 
strain of the latter species.” 

Part IV. Experiments on Immunity. — Ibidem, pp. 219-226. 

This paper contains in tabular form the details of a number of 
experiments carried out with the object of ascertaining whether the 

Naturally infected dog strain ” would protect against the Human,” 
/‘Wild Game,” “ Wild 1913” 

strains. 

Complete cross tests "were not possible as it is only exceptionally 
that an animal recovers from the human or other strains. The results 
of the experiments are set out in the conclusions. 

Conclusions — 

‘‘I. The Naturally Infected Dog strain does not protect animals from 
the Human, Wild G, morsitanSf and Ztduland, 1913, strains, 

“ 2. The Wild G, morsitans strain and the Naturally Inf ected Dog strain 
do not protect animals from the Human or the Zululand, 1913, strain. 

' ‘‘ 3.'' The, Wild (j. m^rsUans strain does not protect against the Human 
■strain." 

“ 4* In spite of the damaging evidence of these experiments, the Com- 
mission still holds the opinion that the Naturally Infected Dog strain is 
a' -weak' strain of the trypanosome-' cauBmg' disease i in: man', in ''Nyasaland, ' 
T. bfucei vel rhodesiensp,” 
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(7) Gallagher (G. H.).'Tlie Transmission of Trypanosoma brucei of 
ligerla bf Glossina tachinoides, with Some Motes on Trypanosoma 
nigerimse. — JLTfop. Med. &Hyg. 1914. Dec. 15. Vol.iT. No. 24. 
pp. 372-~375. 

The author records the occurrence of G. tachinoides, G. palpalis, and 
G. caligenea in the Eket districb where he was in charge of the sleeping 
sickness camp. 

T. hr^^C6f.~™The trypanosome to which the author refers under this 
name is a polymorphic parasite shewing posterior nuclear forms. The 
strain was obtained by feeding 128 G. tachinoides upon a guinea-pig. 

In the living state the parasite is freely motile, but not much change 
of position is observed. In stained preparations it is seen to possess 
the classical polymorphic morphology. 

In inoculated animals the long forms predominated at first and then 
the stumpy and intermediate forms increased, and in cases where the 
infection was relatively chronic these become dominant. 

There was no definite relationship regarding the number of posterior 
nuclear forms present. 

The parasite varied from 12 to 32 microns in length. 

In rats, in which the strain was kept after having been passed through 
two guinea-pigs, the average length of life was 35 days, with a minimum 
of 14 and a maximum of 59. The period of incubation ranged from 
6 to 13 days. 

T. nigeriense . — This was obtained by the inoculation of a guinea- 
pig and a monkey with cerebro-spinal liquid from a case of sleeping 
sickness which terminated fatally a few hours later. 

Parasites were never numerous in the blood of these animals. 

Three guinea-pigs and a mouse inoculated respectively from the 
original guinea-pig and monkey had not shewn evidence of infection 
at the time of writing. 

The short stumpy forms described by Magpie, upon which the 
claim for specific identity are based, have been found in the original 
animals which were still surviving at the time of writing, and according 
to competent observers they were relatively more abundant than in 
any strains of T. gambiense. A claim is therefore made for the re- 
tention or the name T. 

(8) 'BBtTCB (D.), Hamertoit (A.E.), Watson (D. P.), & Lady Brxjoe. 
Morphology of Various Strains of the Trypanosome causing Bisease 
in Man in Nyasaland ; The Human Strain (continued).— VI to X,— 
Pfoc. Eoy: Soc. Sept. 15. 1914. Series B. Vol. 88. No. B 602. 
pp,,I90-205.; : ■ 

The authors have already published an account of the morphology 
of five strains of human trypanosomes (see thiB BiiUetin, Vol. 1, p. 205), 
and in the present communication a further set of five is dealt with. 

In three iiistaiices the trypanosomes were inoculated direct from 
the . ' infected' : natives ■ into: . rats,; and; in the. r,emaining ■ two , ■ instances: 
the strains were passed through a single monkey before the rat was 
inoculated. The measurements were made in each case from prepara- 
tions of the rat’s blood. 

Tables are given showing the maximum, average and minimum 
length of 500 trypanosomes of each strain, the distribution in resnect 
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of length, the percentage of posterior-nuclear forms, and the average, 
the maximum, and the minimum breadth of the trypanosomes. A 
curve based upon the measurements obtained is also given in each case. 

From the figures given the following details may be gathered : 
The average length' of the five strains of trypanosomes ranged from 
21*2 to 23’5 microns, the maximum length from 32 to 34, and the 
minimum length from 14 to 17 microns. 

The figures showing the percentages of posterior nuclear forms 
indicate a considerable variation in this respect, ranging from 5*0 to 
28*6. 

With regard to the breadth of the trypanosomes belonging to the 
different strains there was very little variation, the average ranging 
from 2*56 to 2*71, the maximum from 4*5 to 5*0, and the minimum 
being in every case 1*25 microns. 

Six experiments were made to show by means of inoculation with 
a single trypanosome that a single species was being dealt with. In 
three instances a positive result was obtained, a rat inoculated with a 
single long slender trjrpanosome developing in its blood all the forms 
found under natural conditions. 

The following conclusion is dra*wn : — 

“These five further strains of this trypanosome, isolated from five 
natives in Nyasaland, belong to the same species, Trypanosoma hnccei vel 
fliodesiense, the trjrpanosome causing disease in man in Nyasaland.’’ 


(9) Bruce (D.), Hamekton (A. E.), Watson (D. P.), & Lady Bruce. 
The Trypanosome causing Disease in Man in Nyasaland : The 
Liwonde Strain. Fart I— Morphology. Part II.— -Susceptibility of 
Animals. — Proc. Roy. Soc, 1914. August 27. Series B. YoL 88. 
No. B 601. pp. 97-111, with 5 charts. 

The strain described in this paper was obtained in the Upper Shire 
Valley about 100 miles south of the “ Proclaimed Area,” at a place 
where no cases of disease in man had been observed up to that time. 
Subsequently a case was discovered at Mpimbi, about 50 miles further 
south. The strain was taken to Easu in dogs, and subsequently passed 
into rats and other animals, but for the purposes ot studying the 
morphology of the parasite only trypanosomes from rats were used. 

The parasites were measured in the manner adopted by Bruce, and 
charts based upon the measurements and distribution of the parasites 
according to their size were constructed. Tabulated statements also 
show the effects of the three strains when injected into animals of 
different species.''. 

The following conclusions are drawn 

■ The 'three, wild' G. morsitans strains 'from the Liwonde district 
re'Semble each other closely, . and all belong to-, the ,s.anie specieS:' of trypano- 
some..' ' 

' 2'. ''.The'' Liwonde '..strain belongs ..to, the same ; species as that'occumn-g 
in man, wild game, and wM G, morsitans inhabiting the ‘Proclaimed 
Area,’ Nyasaland — T. drueei vel rhodesiense. 

“ 3. Hence it would appear that wild morsitans occurring in a district 
100 miles south of the * Proclaimed Area * are infected with the trypano- 
some which causes the human trypanosome disease of Nyasaland.” 



12 Trypanosomiasis, [March, 1915. 

(10) Bruce (D.), Hamebton (A. E.), Watsoit (D.P.), & Lady Bruce. 
The Trypanosome causing Disease in Man in Nyasalaiid* IL The 
WiM-game Strain, HI. The Wild Strain. Part IL 

— Siseeptibllity of Animals. — Proc. Roy, Soc. Sept. 15. 1914. 
Series B, VoL 88. No. B 602. pp. 205-212. 

The previous papers dealing with the morphology of these two 
strains are abstracted in this Bulletin, VoL 1, pp. 270 and 271. 

In the present communication the effects of the strains upon animals 
are set out in tabular form and comparisons are instituted between 
them and also between them and the human strain. 

The results obtained are collected into tbe following table : — 

The average duration in days ot the wild-game, wild Glossina 
morsitans, and human strain of the trypanosome causing disease in 
man in Nyasaland, in regard to their virulence towards various 
animals. — 


Strain. 

Ox. 

Goat, 

Monkey 

Dog. 

Eabbit. 

Gruinea- 

Pi^- 

White 

rat. 

Human 

134 

42 

26 

34 

28 

67 

30 

IVild game . . 

— 

46 

38 

41 


— 

32 

Wild G,morsi‘ 
tans 

Eec. 

54 

38 

29 

47 

81 

26 


A further table compares the percentages ot recoveries in the different 
species inoculated vith the three strains, In the case of the human 
strain 80 per cent, of the cattle inoculated recovered, but there were 
no recoveries among the other species oi animals inoculated. There 
were no recoveries from inoculations mth the wild-game strain. "With 
the wild G, morsitans strain, all the cattle, six per cent, of the goats, 
seven per cent . of the monkeys, and lour per cent . oi the dogs, recovered. 

The conclusions are as follow’s : — 

“ 1. The pathogenic action on various animals of the Human strain, 
the Wild-game strain, and the Wild G, morsitms strain is so much alike, 
that it may be concluded that they all three belong to the same species 
of ' trypanosome. 

“ 2. This species in T. hmcei vel rliodesiense, the trypanosome causing 
disease in man in Nyasaland.” ' 

(11) Macfie (J.: W. Scott) & GtALLagher (G. H.). Sleeping Sickness 
in, the Eket' District of Wigem^—Ann. Trop, .Med, & 'ParaBiL 
1914. Dec. 15. VoL 8. No. 3. pp. 379-438. With 5 plates, 
one text-figure, one map, and two appendices. 

Tbe existence of the disease was first suspected in 1906, and the 
first case diagnosed by the discovery of the trypanosomes was in 1912 . 

Glinically the disease is much milder than that occurring in the 
Congo and Uganda. A brief description of the physical and meteoro- 
logical conditions of the district is given and it is mentioned that sheep, 
goats, and dogs are commonly met with, and that a few dwarf cattle 
are also found. Larger cattle and horses are unknown. The density 
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of the population (about 250 per square mile) explains the almost 
complete absence oi game. Small antelope and occasionally elephants 
may be found, and in some places monkeys are common. 

Biting flies are fairly numerous. Tabanidae are abundant on the 
Qua Iboe Kiver and Chrysops dimidiuta has been found in a number 
of places. Tsetse flies have a wide distribution but occur in small 
numbers only. 

The centre of the sleeping sickness area is at Ikotobo, and the 
commonest species of tsetse fly there is G. tachinoides. It is pointed 
out that this species is especially easy to get where there are pigs. 
The pig, however, is considered an unclean animal, possibly on account 
oi the association with flies, and is forbidden by the native law, but 
the law is evaded. 

Diagnosis was difficult because clinically the disease was very mild, 
and because trypanosomes were very difficult to detect. 

Microscopic examination of thin and thick blood smears, and of 
smears of gland juice obtained either by puncture or by incision was 
resorted to. Experimental inoculation was practically impossible 
as experimental animals were difficult to obtain (monkeys were 
unobtainable), and also the trypanosome has a low degree of virulence 
and sometimes fails to infect guinea-pigs. 

In no case were trypanosomes found in the peripheral blood, and in 
a large number of cases examination of gland juice also proved negative. 

The symptoms of the disease are summarised. 

In view of the difficulty of discovering the trypanosome and of the 
fact that spontaneous recovery appears to occur, it is difficult to 
gauge the value of treatment, but a weekly intramuscular injer bn of 
6 grs. of atoxyl appears to be well tolerated. The presence of inier- 
current diseases such as malaria also complicates matters. 

The trypanosome is of very low virulence for experimental animals. 
The white rat appears to be refractor}^ and only a proportion of guinea- 
pigs inoculated with materials containing trypanosomes become 
infected (one out of seven). Five cubic centimetres of blood from a 
proved case of the disease failed to infect a guinea-pig. In the single 
positive guinea-pig, trypanosomes were first seen on the 27th day, and 
they remained very scanty for about a week, hut they then increased 
slightly in numbers although they were still rare. The presence of 
short thick parasites which the authors believe to be characteristic 
of the strain was detected. 

In view of the scantiness of trypanosomes in the enlarged glands 
and their absence from the peripheral blood, a difficulty arises to explain 
the infection of the fly. It is suggested that the human infection 
must depend upon a cycle of development including an insect and 
another animal host which has not yet been identified, the trjrpanosome 
losing virulence in the human host. In this connection attention is 
drawn to Bruce’s observation that T. simiae lost its virulence for the 
monkey after passage through the goat. 

'' G.\'tacMnoides.'ws,B found to harbour T.'pecmdi''{T'. Uganda),: 
r. and T. pecomm, and possibly also r but the 

insusceptibility of experimentalammaIs to this''trypanosGine;':prevented, 
any actual evidence of this being obtained. 
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The authors were iiiiahle to obtain any wild animals for examination 
as game is very scanty, but in sixteen domestic animals, viz., four 
sheep, four goats, two dwarf cattle, four dogs, and two pigs T. nigeriense 
Avas not found. The dwarf cattle were found to harbour a parasite 
resembling Theileria parva, but no symptoms of illness were observed. 

Appendix I by Eakin (W. C. W.) contains a summary of the views 
held by the natives regarding the disease. 

In the second appendix , by Macfie, are given the details of six experi- 
ments in which wdld G. tackmoides were fed upon healthy animals 
with the object of discovering what species of trypanosomes may be 
transmitted by this fly. The results showed that T. pecaudi (T. 
iigandae), T, peconm {T. congolense), and T. vivax are transmitted 
by G. tackmoides. 

(12) OaAWA. Etude Morphologique et Biologique sur Trypanosoma 
pecaudi, [Morphological and Biological Studies of Trypanosoma 
pecaudi.'l — Ann, Inst. Past. 1914. July. VoL 28. No. 7. 
pp. 677-691. With 7 curves and 1 text-fig. 

The strain used in these investigations was one brought from 
Dahomey in 1908 and since maintained in guinea-pigs. 

In guinea-pigs the course of the disease varied from eight to 20 days, 
with an average of 16. The period of incubation was two to six days. 
In the mouse the disease runs a more rapid course, death occurring 
on an average on the sixth day. 

In guinea-pigs a crisis occurred which lasted from one to three days, 
during which period trypanosomes w- ere not discoverable in the blood. 
No crises occurred in the mice. 

Long slender fornrs and short stumpy ones were observed in all 
the experimental animals. 

In the fresh state the parasite is very actively motile, the motility 
often involving considerable translation. In stained films posterior 
nuclear forint have been observed, and in one instance the nucleus 
•was poster or to the blepharoplast. 

The long slender parasites first appeared in the blood, and were 
folloAved by the short stumpy forms. The latter steadily increased 
in number for a time, and then the long forms again appeared to 
'predoniinate'just before death. 

' Numerous tables, and charts are .-given showing. the measurements 
of. the trypanosomes and their proportional distribution, and attention 
is dra-wn to the great variability of form of curves obtained. 

" Serum obtained from infected guinea-pigs during' crises, was found 
to have a protective action, in that it prolonged the period of incubation 
.when mixed:, with- infective blood and- alio wed to remain in contact 
with' it for ','a: variable, length of: time-before the, mixture ' W^as; injected 
■into a'hest' .animal. 

',, ''Attempts:' ,'to ' - cultivate, ■; the ■'Aiyp.an'osom'e'' failed,'' aM "they"' 
retained their vitality in some cases for several days in the culture 
media. These persistent trypanosomes were, how^ever, found to be 
a virulent. 
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(13) Laveran (A.) k Eoubsky (D.). De rinoculabilit^ du Tffpano - 
soma lewisi an Loir (Myoxus glis), [The Inociilability of T. lewisi 
for the Dormouse Myoxus glis.]— Bull, 8oc. Path, Exot. 1914. 
Nov. VoL 7. No. 8-9. pp. 654-657. 

Ill a previous communication (see this Bulletin, VoL 2, p. 131) the 
authors published their observations regarding the infection of a 
number of species with T. leivisi and T. duttoni, and they drew special 
attention to the facts that the infections produced were always of 
short duration and that they could not be transmitted in series of 
any species. 

The authors have had the opportunity of carr}dng out a series of 
similar experiments with a number of loirs^ received from Italy. They 
are only very rarely found in France. 

In the course of their experiments they found that the loir is 
refractory to T. duttoni, but susceptible to T. lewisi. They further 
found that T. lewisi could be transmitted in series in the loir. The 
course of the infections did not exceed four or five days, but trypano- 
somes were sometimes present in the blood in considerable numbers. 

Recovery from the infection left the animals with a degree of 
immunity which enabled them to resist re-infection for a period of 
six weeks. Lack of animals prevented further experiments. 

Attention is drawn to the fact that the lerot, which is closely allied 
to the loir, is far less susceptible to T. lewisi, and, as already stated, 
the loir was found to be resistant to T. duttoni, which is so closely 
allied to T. leioisi. 

(14) Laveran (A.). LTmmunit§ que conf^re souvent aux Caprins une 
Premiere Atteinte de Trypanosomiase peut-eile itre transmise 
h^rdditalrement? [The Possible Hereditary Transmission of the 
Immunity sometimes conferred upon Goats by an Attack of 
Trypanosomiasis.] — Bull. Soc. Path. Exot 1914. Dec. VoL 7. 
No. 10. pp. 724-730. 

The experiments detailed in this paper were carried out with the 
object of ascertaining whether, in countries where trypanosomiasis 
occurs, an advantage would attach to the use of animals that had 
acquired immunity. 

During the last two years a number of observations have been made 
on the kids of goats which the author has used in some of his experi- 
ments regarding trypanosomiasis . Full details of these six experiments 
are given in the paper, and are summarised as follows 

,(1) A goat which had recovered from a. severe infection with surra, 

■ and which was immune against' the disease, gave birt-h ,to a kid which 
died shortly after birth. Blood collected from the heart of the kid 
immediately after death yielded a serum which was quite inactive when 
imxed'; with the virus of 'surra. , 

■ ,'(2): A goat which had acquired immunity against surra gave ',birt.h' 
to '.a’''kid' which' was inoculated' with T, evdnsi 26 daysdater. The kid 


The loir is the large European dormouse glis ) ; the lerot is 

smaller and belongs to Southern • Europe and Northern Africa (EUomys; 
s^eial species). 
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became infected. At an interval of 71 days after inoculation, the 
animal died with suppurative arthritis, which did not appear to have 
any connection with the trypanosomiasis. 

(3) A goat which was immune to surra and dehab gave birth to 
two Idds. One of these was inoculated a month after birth with the 
virus of debab. It became infected, and the disease ran a normal 
course. The other, which was inoculated with the virus of surra six 
weeks after birth, also became infected, the disease following a normal 
course. 

(4) A goat which had recovered from infection with T. gamhieme 
gave birth to twm kids. One of these was bled a month after birth 
and the serum obtained when mixed with T. gambiense was found to 
be inactive. This kid became infected on two occasions when 
inoculated with T. gambiense, 

(5) A goat which had acquired an immunity to T, congolense gave 
birth to a kid which became infected when inoculated with this 
trypanosome 16 days after birth. The disease took a chronic course 
and terminated fatally. 

(6) A goat which had acquired an immunity to T, congolense gave 
birth to three kids. One of these was inoculated 43 days after birth 
with T, congolense. Infection resulted and the disease took a normal 
course. 

The conclusion to be drawn is that animals which have acquired 
immunity are not specially suitable to breed from, in infected countries. 

(15) Giuca (M.). Sur FAetion Frotectrice et Immunisanfe du S6ram 
des Animaux Trypanosomas trait^s k TEm^tique de Potassium. 
[The Protective and Immunising Properties of the Serum of 
Animals infected with Trypanosomes after Treatment with 
Potassium Tartrate. ]~- jBwZL Soc, Path. Exot. 1914. Nov. VoL 7. 
No. 8-9: pp. 670-677. 

The author’s experiments have been carried out with rabbits, 
guinea-pigs, and rats, both healthy and infected with the Uganda 
strain of nagana. For rabbits and guinea-pigs the intravenous 
administration of the drug has been employed, while rats were treated 
by intraperitoneal injection, either distilled water ox physiological salt 
solution being used for dissolving the drug. 

The trypanocidal effects of the sera of infected animals were tested 
by mixing them vith varying proportions of citrated blood from 
infected mice, while their protective properties were tested by iniecting 
these mixtures into healthy mice subcutaneously. It was found that 
the serum albumins of a healthy animal did not alter the power 
possessed by solutions of emetic ranging from 4 per 1,000 to 1 in 
20,000 of rendering trypanosomes motionless and also that stronger 
solutions than 1 per 1,000 produced slight haemolysis both in ' vitro 
'and'.m vivo. 

The blood of animals treated with emetic was found to coagulate 
more slowly than normal blood. ^ 

Guinea-pigs were treated with doses of emetic ranging from 1 to 9 mgm. 
per 100 grams body-weight on the fourth day after the appearance of 
trypanosomes in their blood. The latter dose is toxic, and generally 
causes death within an hour. Five minutes after the injection, blood 
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withdrawn from the animals failed to set up infection in healthy mice. 
On the other hand, there was found to be no difference in the effects 
of serum obtained from infected animals after treatment, and serum 
from infected guinea-pigs which had not been treated, normal guinea- 
pigs which had been treated and those which had not, when tested 
in vitro. Not only was there no trypanocidal effect, but the trypanos- 
omes actually retained their power of movement better than in 
mixtures of infected mouse blood and salt solution or citrate solution. 

In another series of experiments the dose of emetic was increased 
to 12 mgm. per 100 grammes, the animals being bled 5 minutes later. 
The red and white corpuscles were separated from each other and 
from the serum and extracted in isotonic salt solution for 24 hours. 

Even in these cases neither the serum nor the extracts had any 
immobilising effect upon the trypanosomes in mtro. 

It was found that when the emetic was " added to the blood, after 
withdrawal of the latter, the serum and the extracts of the corpuscles 
caused a very pronounced effect upon trypanosomes, all movement 
ceasing in less than 5 minutes. 

The author also carried out a number of experiments with salyarsan 
and atoxyl, and the results obtained confirmed those of Levaditi. 
and Mutebmilch. 

(16) Bkuce (D.). Classification of the African Trypanosomes Patho- 
genic to Man and Domestic Animals. — Trans, Soc, Trop, Med, S 
Eyg, 1914. Nov. VoL 8. No. 1. pp. 1-22. 

The author refers to the risks attaching to attempts to classify 
trypanosomes from the examination of strains which have been 
maintained for varying lengths of time in laboratories. As an example 
of this he instances T, hruce% which he says has become monomorpMc, 
and quotes Eoubaud to the effect that it has lost the power of 
developing or even surviving in the tsetse fly. 

With two exceptions — ^viz., T. evansi and T, equiperdum—%h.e author 
has worked in the field with all the trypanosomes referred to in the 
paper. 

The classification is based upon a consideration of three characters 
of the trypanosomes, their mo:yhology, their action upon animals, 
and their mode of development in the fly. Simplicity of classification 
is the author’s aim, and he rejects cross-inoculation and serum diagnosis 
as means of identification as tending to multiply species. 

The author refers to the desirability of the adoption of some standard 
method of studying and describing trypanosomes. 

The biGmetiic method of measurement has not yielded the results 
Eoped for,' but it is/ nevertheless considered as ,a useful, means 'of 
expressing the ^‘distribution of length” in a given species. It is 
advised that 1,000 trypanosomes in batches of 100 on consecutive 
days should be measured to supply data for the construction of a curve, 
a number of susceptible animals being used for the purpose, or that 
1,000 trypanosomes taken at random from various susceptible animals 
should be drawn and measured, and that, where practicable, 100 
trypanosomes from a single white rat on 10 consecutive days should 
ybe ' iaeasured.;'V,;T/ 
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Breadth should be meastired across the thickest part, including the 
undulating membrane. 

Coloured drawings should always be included and the morphological 
details accurately described. 

With regard to the susceptibility of animals, one must proceed with 
caution, as there are loiown instances of profound change in virulence 
of trypanosomes for given species under certain circumstances. For 
example, T. brucei may be rendered capable of killing white rats in 
two. days after a long series of passages through that species. On the 
other hand, T. simiae, which when obtained from the fly kills monkeys 
in 10 days, becomes avinilent for tbe monkey after a single passage 
through the goat., 

Cross-inoculations are difficult to carry out in the field, as immunised 
animals are not always available and errors may result from variation 
of virulence in laboratory strains. 

Seram diagnosis presents great difficulty in the field owing to the 
impossibility of keeping a number of small animals. 

In the author’s classification three main groups are formed : — 

A. — The T. brucei group. This comprises the polymorphic parasites, 
which make it possible to separate the parasites contained in 
it from the other groups by morphology alone. Two of the 
parasites included in tMs group develop in the gut of the fly 
and then pass to the salivary glands, where they complete their 
development* 

B pecorum group. The parasites included in tMs group are 
all small and monomorpMc. The development takes place in 
the intestine and proboscis, but the salivary glands are not 
invaded. 

C.— T. vivax group. The trypanosomes of tMs group are mono- 
mo^Ho and very active. Development takes place in the labial 
cavity and hypopharynx, but not in the intestine or saEvary 
glands. 

■ Group A. comprises ; — 

(1) 2*. Flimmer and Bradford. 

Synonyms: T rhodesiense Stephens and Fantham. 

T, ugandae Stephens and Blaokiock. 

{2) T. gamUense Dutton, 

Synonym : T. nigeriense Macfie. 

(3) T, evansi Steel, 

Synonym: T, soudanense Laveran* 

(4) 21 eguiperdum Doflein. 

: Group' B..:- — ■ 

, T, pecorum. 

: Bjnonjm : T. confusiim .Kinghorn , and Montgomery." ', 

T, nanum Laveran. 

, ,{2| 'T. Mmiae, : ' 

Synonym : T. ignotum Kmghorn and Yorke, 

''';'^/Group,■G. 

■ 'Y. Yiemann./,' ■ 

Synonym: T. mzalboui Laveran. 

(2) T, caprae Edeine. 

(3) T. nniforme. 
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(17) Seibehh (H«). Motes m the Anlagonlstle lelattons featweii Trf- 
panosomes and Blood Elemonfs.— /L Path. S BacL 1915. Jan. 
Yoi 19. No. 3. pp. 315-316. Witk 1 plate comprising 8 figures. 

The author describes briefly a process of ingestion of red corpuscles 
by trypanosomes which he has observed in stained and fresh prepara- 
tions. The figures are taken from photographs of the various stages 
of the process as observed in a single preparation of the blood of a 
rat infected with a trypanosome of the lewisi type. The phenomenon 
is said to be uncommon, but, should it prove to be more comraon 
than it at present appears to be, it would be of importance as an 
anaemia-producing factor. 


LEISHMANIASIS. 

(18) Laverah (A.). Les Lelshmanloses ehez les Aslmaux* [Leishman- 
iasis in Animals.]— ImL Past 1914. Sept.-Oct. Yol. 28. 
No. 9-10. pp. 823-838. 
ii. Ibid, Nov.-Dee. No. 11-12. pp. 885-912. 

i This paper is a summary of the present state of knowledge regard- 
ing Leishmaniasis in the dog. In subsequent papers the following 
conditions are to be dealt with : Experimental infections produced 
by L, infantum, and L, donovani, and natural and experimental in- 
fections with L, tropica. 

Natural infection in the Dog, — 

A historical survey is given from the discovery of the condition 
by Nicolli and Comte in 1908, the distribution of the disease being 
simultaneously dealt with. 

The clinical ai^pect of the disease is referred to, and the views held 
by difierent authors regarding the identity or otherwise of the canine 
disease with human leishmaniasis are summarised. The author 
concludes that ** the probabilities appear to be in favour of the identity 
of L, infantum and the Leishmania that is responsible for natural 
infections in the dog.’’ It is admitted that there are certain difficulties 
in the way of accepting this view. The principal objections are ;— 
the inconstant association of the canine disease and the disease in 
children; the rare discovery of the canine disease in houses where 
there are human patients; and the failure to find cases of the disease 
in dogs in India, if the Indian and the , Mediterranean disease are 
identical, as seems probable. ■ 

The views of a number of authors regarding the methods of trans- 
juission. of, the' parasite are briefly referred to, and' the conclusion 
■arrived at by the, author is 'that the real manner of transmission has 
''aot yet 'been definitely discovered^ 

Diagnosis can only be based upon the discovery of the parasite, and 
where; these are. scanty, cultivation ■■sh'ouldbe resorted to. ,■ The tubes 
, of medium "(simplified Novy ) must be incubated at 22® C.^ for at least a ■ 
month before being .considered as negative: ' 

During life puncture of the. bver.’ 'may be"':.resorted to. 
this the puncture must be made in the 10th intercostal space, one or 
two fingers’ breadth from the summit of the dorsal spines. This 

(C137) , ^2 
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method only succeeds when parasites are numerous. The femur 
may be trephined on its outer face for the taking of material foi' 
examination. It is probable that recovery fiequently occurs in the 
dog, but no method of treatment is known. 

ii. The effects of inoculation with £. infantum in different 
species. — 

The parasite is transmissible by inoculation to the dog, monkey, 
mouse, rat, and with less ease to the guinea-pig and rabbit. It is. 
preferable to inoculate into either the peritoneum or the liver; a con- 
siderable dose should be given. Subcutaneous inoculation generally 
fails. Inoculations with cultures containing the flagellate stage of 
the parasite are less successful than inoculations with the parasite as. 
it occurs in the body. The parasites lose virulence under cultivation. 
Although young dogs are generally more easily infected than old ones, 
this is not always the case. The parasite can be carried on in series 
in dogs. The symptoms in dogs may be very slight, and a diagnosis 
can only be made by the discovery of the parasite. Spontaneous 
recovery may occur and immunity may be thereby acquired, but if 
a dog be re-inoculated before recovery is complete, a more severe 
infection often results. 

The author gives a summary of 25 successful inoculations, some of 
which were made in Tunis by Nicolle and some by himself in Paris. 

In infected dogs the spleen is enlarged, the bone marrow is often 
red and diffluent, but the liver presents a normal appearance. The 
parasites are generally more numerous in the bone marrow than in 
the spleen. 

The facts with regard to the experimental infection of monkeys 
closely resemble those already referred to in the dog. Contrary to what 
might be supposed, passage through monkeys produces no exalfcation 
of virulence but a rapid attenuation. In monkeys the symptoms are 
more pronounced than in dogs. 

In mice inoculated intraperitoneally the infection sometimes remains 
restricted to the peritoneum, but in other cases it becomes generalised. 
As with the other species referred to, inoculation with cultures of the 
flagellate generally fails, the parasites being promptly destroyed by 
phagocytes. 

Inoculation of guinea-pigs fails more generally than it succeeds, 
and the same holds good for the rabbit. 

A single natural case of the infection in the cat has been published, 
but experimental infection Las up to the present failed completely. 

Birds, lizards, and frogs have also resisted experimental inoculation. 

■;fB)' ,AncHiBALB''-{E. , G.). -' A ' Preliminary Report on Some Furllier 

; ; ■ ' Investigations on Eala Azar in the Sudan.— JI. B. Amy MeL 
Corps. 1914. Nov. Vol. 23. No; 5. pp. 479-495. 

Inoculation experiments have shown that the following animals 
are susceptible to infection with kala azar : — The grey monkey, Lasio- 
pyga callitrichus {Cercopithecus sebaeus)^ the jerboa (J. gordoni), the 
gerbil {G. pygargus\ and young dogs. 

In the gerbil and jerboa the infection runs a chronic course and does 
not appear to disturb the health of the host. 
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Negative results were obtained witb tbe guinea-pigj rabbity cat, a 
■cbeetali, and pigeons. 

Cultural exferiments . — 

Tbe parasite grew readily on N.N.N. medium, and cultures were also 
■obtained on ox blood serum and Buchanan’s medium containing 
1 per cent, neutral red. 

Sheep blood in the place of rabbit blood in the N.N.N. medium 
'was found to inhibit growth of Leishmania donovani, but not of L. 
impica. Aerobic cultures were slightly more luxuriant than cultures 
put up under anaerobic conditions. 

From the results obtained in a number of experiments in which 
cultures of varying age were subjected to special conditions such as 
exposure to sunlight, varied temperatures, dilute solution of hydro- 
chloric acid, tap, distilled, and river water, it was inferred that the 
cultural forms of the parasite possess greater vitality than they are 
generally credited with. Under unfavourable conditions the tendency 
is to revert to the cystic stage. 

A few experiments designed to show whether specific agglutinins 
were present in the blood of infected persons or not indicated that there 
were none. A remarkable ^result was obtained when a six day old 
culture was mixed in equal volumes with normal serum from a healthy 
person. The parasites immediately became motionless with their 
flagella extended. 

A single experiment in which a healthy monkey had administered 
to it faeces from an infected man yielded a negative result. 

The spleen of a heavily infected monkey was emulsified and fed to 
a healthy monkey by means of a pipette, special care being taken to 
avoid contact of the pipette with any part of the mouth, thus eliminat- 
ing the possibility of inoculation. The fed monkey was killed on the 
B6th day owing to great emaciation and weakness. The peripheral 
blood showed some normoblasts and cells showing punctate basophilia, 
but no parasites were discovered in any of the organs. An emulsion 
of the liver and spleen was inoculated intraperitoneally into a healthy 
monkey. When kiUed 123 days later this animal was found to be 
infected. 

In a second feeding experiment, a monkey was infected by the 
administration of spleen emulsion from a fatal case of kala amr. 

A healthy pup was fed on two occasions with material from the liver 
and spleen of infected monkeys. After two months the animal 
appeared to be emaciated and anaemic. No Leishmania could be 
found, but the liver showed oval and rounded cells containing *tcoocal 
bodies ” identical with those described by Smallman and the author. 

The author believes these bodies to be of protozoal origin, and 
connected in some way with Leishmania. 

An attempt to infect a puppy by feeding with cultures yielded a 
negative result;, as did also an attempt to infect a monkey by intro- 
'ducingculturednto the wagina.' 

An attempt to infect a monkey with culture by scarification also failed. 

The disease as met with in the Sudan . — 

. Two forms of the disease are clinically recognisable: an acute 
form which is fatal within a few weeks or months, and a more chronic 
form where the patient may live for a year or more. 
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It is not possible to say from the data available whether there is 
any difference between the infection of adtilfcs and children. In one 
case in which spleen puncture failed owing apparently to fibrosis, 
liver puncture yielded material containing cells within which were 
included ''coccal bodies.” This patient recovered. The parasites were 
not seen in this case and cultures were negative, but it is pointed out that 
this is the third case in which fche coccal boclies ” have been found in 
patients showing all the symptoms of kala azar who have recovered. 

A patient showing marked enlargement of the liver and spleen 
associated with diarrhoea was given several injections of a vaccine 
prepared from a six day culture, and a sensitised vaccine was also 
administered. Improvement associated with decrease in size of the 
liver and spleen resulted, and although the spleen has not returned 
to the normal size there is a complete absence of fever, and at the time 
of writing the patient is in fairly good health. 

A number of facts which appear to negative the theory that the 
disease is transmitted by biting insects are set down, and these may 
be summarised as follows : — 

The disease is very uncommon among females who, in view of their 
mode of living, are especially liable to the bites of insects and bugs. 
As a rule only a single individual is attacked in a hut, while animals 
of various kinds which also have free access to the huts have not been 
found to be infected. 

The high percentage of cases in which the parasite is present in the 
peripheral blood when compared with the distribution of the disease 
contra-indicates insect transmission. 

The disease has not been found in an epidemic form in the Sudan. 

There is no evidence of development of the parasite in lice, fleas, 
or bugs, and experiments with these have yielded negative results only. 

Experiments in vitro with human serum on cultures, furnish pre- 
sumptive evidence against the survival of the parasite after entering 
the human subject by way of the skin. 

Attempts to infect L, callitnchus by scarification have failed. 

In the author’s opinion evidence is accumulating which suggests 
that infection may be by way of the alimentary tract. It is possibly 
taken in with water or with some intermediate host in. the water. 
Eecently some investigations have been made with a species of cyclops 
taken near Khartoum and flagellates have been found in their intestinal 
tract. The possibility must therefore be considered whether such 
crustaceans may be intermediate hosts of such parasites, as they are 
for such protozoa as entamoeba and trichomonas. 

A large number of animals, including dogs, sheep, goats, chickens, 
cats, squirrels, lizards, pigeons, bats, guinea-fowls, crocodiles, hyaenas, 
and various species of gazelles have been examined with negative results. 

:(20) Pattoh ''(W. ,S.). The Examination of th© Peripheral Blood; ©I' 
- 84, Patients, ' suffering from 'Kala-Azar At; the , Genera! .'Hospital,' 
Madras, dur'ng the Period from 15th June 1912 to 15th July 
Indian Jl Med. Research. 1914. Oct. Vol. 2. No. 2. 
pp. 492-504. 

The bulk of this paper consists of a tabulated statement giving brief 
details of each of the 84 cases. 
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Tlie mettod of diagnosis adopted was as follows : Kims were made 
of peripheral blood so that as many as possible of the leucocytes 'were 
collected at the ends and sides of the smears. These were stained 
deeply with Eoinaiiowsky and searched, preferably with a dry lens, 
for parasites. It is said .that the parasites were usually discoverable 
within a few minutes. Two films were made each morning. Exanii,- 
nation of the records yields the following information. 


The parasite v/as found in the 1st film in 

42 cases. 

35 55 55 

„ 2nd 

13 

55 55 53 35 

„ 3rd „ 

12 „ 

5 5 5 > 5 5 3 3 

„ 4th 

5 „ 

55 53 >3 55 

„ 5th ,, 

2 

'5 33 53 33 

„ 6th 

4 33 

35 55 55 53 

,, '7th ,, 

1 5 , 

55 55 33 55 

„ 8th 

1 33 

35 55 33 33 

„ 9th 

2 3 , 

3 3 5 3 3 5 3 3 

„ 17th 

1 33 

35 55 35 33 

20th „ 

1 33 


Total .. 84 


(21)' Nicolle (C.) & Chatton (E.). Longue Conservation ie la ¥lfu- 
lene© pour FHomme de la Leishmania iropica, en Cultures* [The 
Long Retention of Virulence for Man of L, tropica in Culture.] — 
Bull. Soc, Path, Exot 1914. Dec. Vol 7. No. 10. pp. 700-702. 

One of the authors has infected himself with a strain of the parasite 
isolated in 1909 and since passed through 115 generations on simplified 
Novy medium. The inoculation was made by means of a syringe 
into the thickness of the skin of the forearm and the culture used 
was thirteen days old. 

{22} Laveran (A.). InfectionsExp^rimentales ds Souris, d’un Meriohes, 
d’un Mat at d’un MaeaQue par la Leishmania tropica. [Experimen- 
tallnfections of the Mouse, Merion, Rat, and Macacus with 
Leishmania tropica.]— Bull. Soc, Path. Exot. 1914. Nov. VoL 7« 
No. 8-9. pp. 663-670. With 2 figs. 

The author’s experiments have been carried out to check those 
published by Gonder regarding the inoculability of the mouse with 
L. tropica. He has used a strain of the same origin as that used by 
Gohder, viz. , one obtained from the Pasteur Institute at Tunis and, 
m recommended by Row, has used cultures about a month; old and 
not , recent ones. : ; ■ 

The lesions developing in infected males are thus described:— 
'About the fourth month the testicles become' swollen 'and. indurated,: 
'and liquid obtained by puncture contains numerous parasites. '; 'Little'' 
superficial lesions make their appearance on the skin of the scrotum 
or tail, and the , latter may be ■ completely destroyed. Enlargement of 
the spleen was seen in every case but parasites were not discovered 
in it, nor were they found in either the liver or the bone marrow. 
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A, female mouse wliicli was successfully infected showed a lesion on 
the abdominal wall closely resembling oriental boil, and there was also 
a generalised infection. Parasites were present in large numbers in 
this iesioHj as also in the liver. They were present in moderate 
numbers in the spleen, but scanty in the bone marrow. 

In addition to mice, of which six out of twelve were successfully 
iiiocukted, the author has infected one out of three merions* 
caught in Tunis. In this case lesions exactly like those found 
in the male mice commenced to develop about the fifth month. As 
in the case of the mice, there were no parasites discoverable in the 
liver, spleen, or bone , marrow. 

A rat inoculated into the testicle with material derived from one 
of the infected mice developed a local lesion only. A similar result 
followed the inoculation of a rat direct into the testicle with culture 
of the same parasite. 

A macacus monkey, inoculated with material derived from an infected 
mouse, showed little nodular skin lesions after an interval of about 
nine days. This virus was more active than that of Delhi sore with 
which some of the author’s earlier experiments were made, but the 
lesions produced very much resembled each other. 

While the author does not feel justified in drawing any conclusion 
from the results of these experiments he states that they appear to 
contm-indicate the identity of L. infantum and X. tropica. 


SPIROCHAETOSIS. 

■(23) Fantham (H. B.)« The Granule Phase of Splroehaetes. — JL Trop. 

: Med. & ParasiL 1914. Dec. Vol. 8. No. 3. pp. 471-484. 

In this paper an attempt is made to throw light on the much-discussed 
subject of the granule phase of spirochaetes and in it are incorporated 
results of the author’s recent work. 

The conclusions amved at may be summarised as follows: — 

(1 1 The formation of granules from spirochaetes is generally admitted, 
their significance only being in dispute. 

(2) Danger attaches to generalisation, as it has never been asserted 
that all the granules seen in the tissues of infected ticks were of 
spirochaetal origin. 

(3) The author has seen granular structures in various tissues of 
the ticks similar to those figured by Marchoxjx and Gouvy, but often 
they were not so marked as represented in the figures of those authors. 

(4) The full details of climatic conditions, especially humidity and 
temperature under which the experimental ticks were kept, must be 
lecprded. ,, 

« (5) The view is expressed that Maeohoux and Couvy’s postulate 
pf ultra microscopic spirochaetes is TO 

(6) Small spirochaetes have been seen to emerge from granules 
contained in tissues from ticks by the use of dark ground illumination. 


Meriones! a genus of Muridae. 
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(7) Tiiere is evidence to show that grannies grow into spirochaetes 
in vitro. 

(8) The author has observed the formation of granules (coccoid 
bodies ox spores) from Sfirochaeta broncMalis. The spirochaetifoim 
phase of this parasite dies rapidly outside the body. 

(9) Seroent and Foley have shown that the spirochaete of relapsing 
fever in North Africa possesses a small but virulent form which is 
•assumed during apyrexial periods in man, and during a period following 
an infecting meal in the louse. 


PROTOZOA. 

(24) Maohb (J. W. Scott). Notes on some Blood Parasites collected 

In Nigeria. — Ann. Trap. Med. & ParasiL 1914. Dec. Vol. 8. 

No. 3. pp. 439-468. With 2 coloured plates and 1 text fig. 

This paper is divided into six sections dealing with the following : — 

(1) The occurrence of babesiasis in domesticated animals in Nigeria ; 
(2) A spirochaete found in the blood of a guinea-pig ; (3) BacilMform 
bodies found in the red corpuscles of a rat ; (4) A disease of fowls 
characterised by inclusions in the leucocytes; (5) Blood parasites 
of lizards and toads ; (6) The occurrence of a spirochaete in the gut of 
<?. tacMnoides. 

(1) Fifteen goats, seventeen Hausa cattle, two dwarf cattle, and 
twenty-five sheep were examined for intra-corpuscular blood parasites, 
and they were detected in two Hausa cattle, two dwarf cattle, and 
eleven '^eep. 

No evidence was available that the animals had shown any sjunp- 
toms of illness. The blood was taken from animals about to be 
slaughtered. 

In most cases the parasites were numerous. The description of the 
morphology of the parasite and the coloured illustration of it, indicate 
its close resemblance to Theileria parva^ as stated by the author. But 
a form is figured and described which exactly agrees with the ‘‘ maltese- 
eross’’ form of Nuttallia equi. 

Blue bodies ” were not found, but apparently only blood smears 
'.were examined. ■ 

■ • „ An, attempt was made to . cultivate the parasite, 1-10' cc. ' of 50 
per cent, glucose solution being added to 8cc. of defibrinated Mood, 
the tubes being incubated at 37^ 0. For the experiment the blood 
'of " an ' infected, ram was' used. ' . Parasites were fairly; numerous 'in; 
the blood and “ dividing forms did not exceed 4 per cent. 

After six hours incubation dividing forms numbered 19 per cent., 
and at 24 hours there were 21 per cent, of these forms. 
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Parasites appeared to maintain their full vitality up to 90 hours, 
after which they seemed to decrease in numbers. 

One of the Hausa cattle was also found to be infected with a Babesia. 
These were much larger parasites. Only two imperfect films were 
available for examination. 

Extra-corpuscular forms containing a large mass of chromatin and 
a solid looking cytoplasm were found, but intra-corpiiscular forms 
showed irregular shaped bodies with, in some cases, as many as six 
or seven pieces of chromatin. It is suggested that this may possibly 
be a new species. 

In one of the dwarf cattle a parasite apparently identical with 
B. bigeminum was found. 

Babesiasis in guinea-pigs. — Two babesia-like parasites have been 
found in these animals. They have been known to be present in the 
blood of an animal for months without producing any symptoms. 

Paraplasma jlavigenum. — This is said to resemble closely some of 
the forms of Theilma farm. It is indistinguishable from Paraflasma 
jlavigenum in human blood taken from people infected with yellow 
fever and in the blood of guinea-pigs inoculated from such cases. In 
view of the endemicity of yellow fever in Nigeria the possibility is 
suggested that the presence of the parasite in the guinea-pig represents 
a natural infection. 

The second parasite found in guinea-pigs resembles Paraflasma 
jlavigenum but is coarser in structure and invariably causes a stip- 
pling ” of the invaded cell 

The coarseness of this stippling ” appeared to be dependent upon 
the intensity of the strain. 

A heavily infected guinea-pig remained apparently healthy for five 
months, the parasites varying in number from day to day. 

The name Paraflasma cobayae is suggested for this parasite* 

(2) Spirochaete in the blood of a guinea-pig. — This organism was 
fortuitously isolated from the blood of a guinea-pig with which ex- 
periments were being made for the cultivation of Paraflasma jlavigenum. 

Bass’s method was used and spirochaetes appeared after 46 hours 
incubation at 37^ C. They increased up to the 79th hour when they 
were innumerable. All spirochaetes had vanished by the 8th day. 

The parasites ranged from 2 to 9 microns in length, with exceptional 
ones measuring 14 microns ; they showed from two to six undulationSy 
and had blunted ends. 

The parasites were still capable of multiplying on transplantation 
at the 100th hour, although they had undergone marked structural 
: changes.:;' 

(3) Bacilliform bodies found in the red corpuscles of a rat.^At the 
time of writing the author had not had the opportunity of consulting 
recent literature, but since doing so he is convinced that the bodies 
which he saw in the blood of a rat were Gxahamella. 
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(4) Disease of fowls cliaracterised by inclusions in leiicocji:es.~ 
Tbis condition appears to be ^Yell known among tbe natives. 

SjTnptoms. — Tbe earliest symptom is that the infected bird stands 
still with its head and tail drooping, then the wings begin to droop 
and the bird becomes unsteady, standing with its legs wide apart. 
Finally it falls and remains motionless until death occurs. Diarrhoea 
is a marked symptom. There is not constantly any anaemia. Death 
generally occurs in two days. 

Examination of the blood revealed the presence of chromatin granules 
in the cytoplasm of leucocytes. These granules varied in size and 
shape, the majority were large and rounded or annular, but club- 
shaped and signet forms occurred. Similar bodies were found in great 
numbers in the cells in smears from the liver and spleen, but they were 
often much larger and crowded together to form solid masses. 

In the earlier stages of the condition red corpuscles were found, 
the nuclei of which stained of a rather brown tint with Giemsa. In 
the later stages the C 5 rtoplasm of such corpuscles was more or less 
stippled with brownish or purplish granules. 

Twenty-eight toads {Bufo regularis) were examined. TrjTpano- 
somes were found in 4, microfilariae in 3, and haemogregaiines in 8. 
Of 38 lizards {Agama colonorum) examined, one showed trypanosomes,^ 
13 microfilariae, 2 haemogregarines, and 3 haemocystidia. 

(6) A spirochaete in the gut of G. tacMnoides. 

Spirochaetes were found in immense numbers in the posterior part 
of the gut of a fly, which was dissected in the course of some experi- 
ments. This fly had fed on a normal guinea-pig for some days, but 
the animal showed no evidence of infection. The parasites varied 
in length from 7 to 35 microns, they were extremely slender, and their 
ends were blunt. 

(25) Bouilliez (M.). Expose des Travaux en Cours an Laboratolre ie 
Fort-Archambault* [An Outline of the Work in Hand at the Fort 
Archambault Laboratory .] — Bull Soc, Path. Exot. 1914. Nov. 
VoL 7. No. 8-9. pp. 685-694. 

This report was not intended for publication, but it was thought 
advisable that it should be published. 

Human and animal trypanosomes, with the methods of transmission, 
malaria, bilharziosis, and goitre are dealt with. 

Human trypanosomiasis has been discovered along the course of 
the Bahr Sara, and it appears to have been long established there. 
No cases have been found along the Shari and in the valleys of Bahr 
K6, except in a few villages near Fort Archambault among people 
who admit having lived in the infected districts of Crampel, Sibut 
and'Bangui. . , : ■ . 

Animal trypanosomiases.— The author has had the oppoitum 
of investigating these more paiticukrly in equidae, as the cat® 
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-and goats, of wMcIi there axe large numbers in Chad, do not come 
quite so fax south as Fort Archambault. In iioxses the only trypano- 
some found appears to be T. 2 :)ecaudi, 

A nimiber of sheep, goats, and cattle have been examined on their 
way through but no trypanosomes have been detected. The author 
was not in a position to carry out inoculation tests for the detection 
■of infection in these animals. T, lewisi is very common among rats. 

Two donheys out of 22 which were passing through, were found to 
be infected with a trypanosome which appeared to be T, cazalbouL 

At the time of writing, it had not been possible to investigate the 
question of the species of biting flies present in the area, but G, morsi- 
tans and G, tacJiinoides had been discovered. 

Malaria. — A small number of examinations have been made to 
ascertain the frequence of malaria, and the figures show a percentage 
of 79. The majority of the parasites were of the P. praecox t 3 qp 05 but 
P. vivax and another unidentified organism have been seen. 

Bilharziosis of the bladder and intestine both occur, but some 
transmission experiments carried out with monkeys were not complete 
at the time of writing. 

Goitre is very common among the natives. 


HELMINTHS. 

(26) Nicolu (W.). On the Migration of the Lame of Onchocerca 
gibsoni through the Capsule of the Worm Nodule. — Ann. Trop. 
Med. & ParasiL 1914. Dec. Vol. 8. No. 3. pp. 609-621. 

The first three pages of this communication are occupied by a 
summary of the literature regarding this parasite. 

The author’s observations may be summarised as follows : — 

Attempts were made to ascertain whether larvae were able to escape 
from the worm nodules and pass through the uninjured skin of the 
host and thus gain the exterior, as stated by Bkeinl. 

In a number of experiments, pads soaked in sterile water were 
applied over nodules for periods ranging from 1| to 3 hours at different 
times during the day, the water being subsequently examined for 
embryos. The results in every case were negative, as were also those 
in which the pads were replaced by small vessels containing water. 

In further experiments carried out with nodules excised from 
carcases some positive results were obtained. 

Two excised nodules were obtained, one of which was 

surrounded by muscle and the other by connective tissue. The muscle 
was cut away from the nodule and divided into two portions. These 
two portions and the two nodules were placed in separate capsules 
containing fi.ltered rain water. Two of these capsules were incubated 
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at 37° 0. and the other two were left at room temperature (21° to^ 
26° C.). The water was replaced at trequent intervals^ each change 
being examined after centrituging. 

The larger (incubated) nodule and the piece of muscle which had 
been cut from it and left at room temperature gave negative results, 
throughout. 

The incubated piece of muscle yielded one larva after 2-| hours, 
and the nodule which had been left at room temperature yielded two^ 
larvae at the end of 6 hours and another, 3 hours later. 

In a second experiment eight nodules were used, and the following 
table indicated the manner in which they were treated together with 
the results obtained. 

Experiment started at 1 p,m., ZQth July. 



30th July. 

31st 

July. 

1st 

August. 


2.15 p.m. 

5.15 p.m. 

9 p.m. 

9 a.m. 

12 noon. 

5. Acidtilated water, 






37“ G 

4 

0 

2 

0 

0 

6. Acidulated water, 






Eoom temperature . . 

0 

3 

0 

0 

O' 

7. Ammoniated water, 






37° C. .. ■ . . 

2 

2 

0 

6 

1 

8. Ammoniated water, 






Boom temperature . . 

2 

12 

0 

0 

0 

9. 37° C. . . 

42 

8 

0 

0 

3 

10. Room temperature . , 

439 

2,000 

Yery 

numer- 

30 

7 , 

ii'.'37°a , 

. 47 

i 

ous. 

0 

0 

0 

12. Boom temperature . . 

42 

I 230 

i 

20- 

14 

0 


When the nodules were examined after the experiment, it was found 
that in Mos. 5 and 6 the worm appeared as a caseous. mass.' 'In Nos. T 
and 8 the worm was in good condition, but the larvae were .all dead* 
A similar condition was found in 10 and 12, but in 9 and 11 the interior 
of the nodule was in a state of putrefaction. 

,, ; Nodule: 12 had. had made' in it- two cross-shaped incisions .^ith incli 
deep-'before. the -experiment,' but -the others' were not so treated.- -The 
absence"'.' of . any cuts or perforations was ' confirmed by -(examihation 
of '-the' '.nodule: after the experiment.' 

: .'Three:: furt.her '.series -of -experiments were :made--''On' much .bhe, -same" 
lines and the details ate given in tabular form showing the methods 

of treatment and the i^ults obtained, 
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These may be summarised as follows : — 

The experiments go to show that Onchocerca larvae can escape 
from the nodules^ usually in small numbers, but at times in com- 
paratively large numbers. 

The fact that the embryos were found to be incapable of maintaining 
their existence in water for more than two days must be placed against 
the view that the infection is water-borne, although it cannot be 
■excluded. Water-born infection, either direct or through an inter- 
mediate host, must be considered as a possibility. 

Further bias in favour of water-borne infection is the analogy 
between Onchocerca and guinea-worm. On the other hand, the adult 
worm is so closely allied to the Filariae that insect transmission seems 
to present the greatest measure of probability. 

If it be the case that larvae emerge through the skin of their own 
accord some non-biting insect might become infected, but in that case 
it would be difficult to explain re-inoculation. 

{27) Mitua (S. B.) & Gattguly (H. C.). Canine Filarlasls.-— FcL Jl. 

1915. Jan. VoL 71. No. 475. pp. 40^2. With 1 text fig. 

The filariae which are briefly described in this note were found in 
the blood of a kangaroo hound dog. Their presence was associated 
with a variable temperature, and they appeared to be less numerous 
in the morning than in the evening. 

The average length of the parasites was 300 microns and they were 
therefore longer than Acanthocheilonema recondita and A. dracun- 
euhideSs which are said not to exceed 230 microns. 

Their size places them between Dirojilana repens and D. immitis^ 
and the authors are inclined to identify them with the latter. 

(28) Sbrgeot (Edm.). Premiere Note sur les PM^botomes Alg^riens^ 

[First Note on the Algerian Phlebotomes.] — Bull.Soo. Path. Exoh 

1914. Nov. VoL 7. No. 8-9. pp. 660-662. 

The author gives the following list of species of Phlebotomus and 
their geographical distribution : — 

'Coast — . ' 

PMeboiomtis papatasii BcovdH. Very common in July ' August, 
and September. 

Upper Plateaus (from 800 to 1,000 metres)— 

PMeboiomus papatasiiBcGp6&. 

minutus var. africanus Newstead. 

,, pemiciosies Newstead, ^^^^^^ ^ ^ ^ 

All these occur during the first three weeks of September only. 
,, 'Sahara— 

Phhbotomus papatasii (from the middle of May till October at 
Bem-Ounif-de-Figuig}^ 

At Biskra P, papatasii and P, minutus africanus appear in about 
equal numbers, but P. perniciosus is more rarely seen. 
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{29) Lane (C.). Siiekered Round-worms from India ani Ceylon.— 
Indian JL Med. Research. 1914. Oct. Vol. 2. No. 2. pp, 655“669. 
Witli 8 plates. 

Tiie following is a list of the parasites described in this paper : — 
Heterakinae — 

Hetemhis hosia, n. sp.j Tragopan pheasant. 

„ futaustmlis, n. sp., Domestic fowl. 

Oanguleteralcis gangula, n. gen., n. sp., Jfm decunmnus. 
Ascaridia hamia, n. sp., Domestic fowl. 

EatMania haihlena, n. gen., n. sp., Chelone midas. 

„ tonandia, n. sp. Chelone midas. 


MISCELLANEOUS. 

(30) Seidelin (H,). Klossiella sp, in the Kidney of a Giilnea-plg. — 
Ann. Trap. Med. & ParasiL 1914. Dec, Vol. 8. No. 3. pp. 653- 
664. With 2 plates comprising 27 figures, 

The parasite described in this paper has been found in the kidneys 
of a guinea-pig at the Medical Research Institute, Yaba, Nigeria. 

To the naked eye the kidneys presented a normal appearance, and 
apart from the presence of the parasite m the renal epithelium the 
microscopic alterations were similar to those seen in many animals 
infected with yellow fever as was the case with this guinea-pig. 

The coccidium-hke parasite was found in larger ox smaller numbers 
in every section examined. 

The earliest stage of the parasite appears to be a small rounded 
body measuring about 2 microns in diameter with an irregular shaped 
nucleus' and scanty cytoplasm. , 

The parasite increases in size until it measures about 6 microns when 
the nucleus begins to divide up into daughter nuclei which eventually 
dispose themselves at the surface of the cytoplasm.' The daughter 
cells are formed apparently by a process of budding, and the number 
varies from 16 to 20. These again- become divided and produce about 
30 small fusiform structures, measuring about 8 microns by 1*5. 

The parasites occur in the epithelium of the convoluted tubes and 
-'.of'theioop of Henle. 

" 'Parasites' were not found in. the straight tubes nor in the' pelvis. 

, No opportunity occurred toiollow-up the life cycle of the parasite^'' 
as' it. was .'found' in sections which "were being examined in the c'ours'e' 
of', other observations.. . 

■ ' 'Should the parasite, prove to', be a ne.w species,' the, mm^ ElossielM 
cobayae is suggested. 
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( 31 ) Wenyon {C. 'M.) & Low (6. C.). Tlie Occurrence of Certain: 
Structures m tie Erytiirocytes of Guinea-pigs and their Relationship 
to the So-ealled Parasite of Yellow F©?er. — Jl. Troj). Med, & Hyg, 
1914 , Dec, 15, Vol. 17. No. 24. pp. 369“-372. With 1 coloured 
plate. 

This paper deals with the discovery by the authors of certain bodies 
within the red corpuscles of healthy guinea-pigs which appear to be 
identical with those described by Seidelin, and Mac fie and Johnston,, 
and called by them Pamplasma flavigenum, which they found in the 
red blood corpuscles in cases of yellow fever and which were said to be 
inocukble to guinea-pigs in series. 

Ageamonte and ScHiLLiNG-Torgau have already published obser- 
vations of the same nature. 

The bodies in question are particularly numerous in newly-born 
animals, and this fact contraindicates their parasitic nature, as 
placental transmission is exceedingly rare in parasitology. With 
moreasing age they disappear. 

It is probable that the bodies represent some of nuclear material. 

In suitably stained preparations the bodies may be seen as minute 
red granules, one or more being present in a single cell. In some cases 
the red speck is associated with bluish-grey material which suggests 
cytoplasm. The arrangement of this material is very variable. The 
explanation of its presence is difficult to furnish. In some 
cases the bodies have a definite ring shape with a lateral red 
dot much like a ring form of piroplasm save that they are much 
smaller. 

The authors believe that the bodies are real structures and not 
artefacts. The remainder of the paper deals with the possible con- 
nection between these bodies and yellow fever. 

(32) Smith (A.) & Mittee (S. N.). A Brief Mot© on an Outbreak of 
Septicaemia among the Monal Pheasants of the Calcutta Zoological 
Garden —Fet. Jl, 1914. Jan. , Vol. 71. No. 475. pp. 37-40. 

The authors believe that the disease responsible for the deaths of 
the pheasants was identical with that described by Gamalia in 1888 
as occurring among fowls in Southern Russia. 

They isolated an organism which agreed in its morphological and 
cultural characters with the 

In experimentally inoculated rabbits and fowls death took place 
within 24 hours provided the animals were young. Adult birds and 
rabbits ofiered a considerable degree of resistance. 

In natural cases the lesions appeared to be confined to the alimentary 
canal, which showed evidence of very severe inflammation. 

The organism is said to occur “in thick curved blunted rods, or 
resembling cocci or small bacteria in the short thicker specimens, or 
in spiral filaments.’’ 

The organism is stainable by the simple anilin dyes, but not by 
Gram’s method. 
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In brotk it produces turbidity and a surface scum. 

On agar there is a luxuriant yellowish-white growth. 

In stab gelatin there is liquefaction and gas formation. On potato 
a yellowish brown growth develops. 

In eggs inoculated according to Huppe’s method the white is con- 
verted into a turbid yellow liquid and the yolk becomes quite black. 

Iiidol was developed in the cultures. 

Holmes (J. D. E.). A Note on the Effect of Heat on the Under- 
pest Immune Boim.—Bidl No, 43, Agricultural Research Institute, 
Pusa^^ 10 pp. 1914. Calcutta: Superintendent Groveinment 
Printing. India. 

The experiments recorded in this paper were carried out with the 
double object of ascertaining : (1) ivhether exposure to a moderately 
high temperature for several days, or to a high temperature for a short, 
time had any detrimental effect on the serum; (2) the effects of 
sterilisation on the potency of the serum. 

Certain tests carried out by LmoAEB appeared to show that the 
subjection of the serum to moderate temperatures for considerable 
periods (some months) produced deterioration. 

Three sets of experiments were carried out. In the first the serum 
was exposed to a temperature of 45*=^ C. for 7 days before use. This 
degree of heating was found to be without efiect upon the protective 
power of the scrum. 

In the other two series of experiments the serum was heated to 
55® and 65^0. respectively for one hour, and in both instances the 
original potency of the serum was retained. 

The conclusions are drawn that anti-rinderpest serum can be steri- 
lised with safety, and that the action of the serum is not dependent 
upon a complement present in itself. 

(34):, M’Lbod (J. W.) & SOUA (A. E. B.). A Simplifiei Methoi for the 
Cultivation, in Fluid Media containing GoaguIaMe Albumin, of 
Bacteria requiring Anaerobic Conditions, notably the' Pathogenic" 
Sproehaetes.—Jl Path, & Bad. 1914. Oct., Vol. 19* No. 2. 
pp. 210-213. With 1, text. fig. 

' A' tube is fitted with an India rubber bung carrying a'' piece of glass 
tubing which does not quite reach the io’wer surface of the bung. Above 
the bung the tube is dra-wn out and bent over at an acute angle. The 
tube is filled to half or two-thirds of its depth with broth, which is 
then sterilised in the autoclave. When the liquid is cool sterile rabbit 
kidney is introduced. The tube is inoculated by dropping into it a 
bead through which is passed a piece of cotton wool soaked in the seed 
material. This ensures the seed material shall be near the piece of 
kidney where conditions are most^suitable for 'growth.' , .finally 'ascitic., 
fluid is run in until the level of the liquid is within haK the length of 
bung ;:'fefm::,the . 'top ; .pf:,the : 

::':lgMd,;:rise.k.n|>:.p::^^^^ :the'.'end 

out tube this is sealed off. 
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The method is not applicable to gas producing bacteria. 

The authors huTO Been able to cultivate three strains of spirochaetes 
received from Noguchi by this method, 50 to 60 per cent, of the 
cultures being successful. 

(35) Chattbejbe (G. C.). A CulturaMe Free Living Flagellate ami the 
Belermlnation of the Lethal Value of Certain Chemicals thereon.— 
Indian Jl Med. Research, 1914. Oct. VoL 2. No. 2. pp. 594-603. 
With 1 coloured plate. 

The flagellate, which discovered in a sample of tank water was found 
to grow very well in broth or peptone water. 

The organism possessed two flagella, a rudimentary undulating 
membrane, and basal granules. The morphology varied somewhat 
according to the medium used for cultivation. The large forms which 
developed in broth measured 10 to 20 microns in length by four in 
width, and the flagella were of unequal length measuring 10 and 5 
microns. ■ 

In salt solution shrunken elongated forms were found. In tap water 
large spherical forms developed. The identity of these difierent types 
was proved by cultivation experiments. 

Multiplication occurred at 18® and 20® C., but it was more vigorous 
at body temperature. At 40® C. multiplication ceased and at 45® C. 
the parasite died in five minutes. 

Tabular statements are given of the effects of a number of chemical 
substances used on the lines of the Rideal Walker tests. 


REPORTS. 

{ 3S ) Gold Coast. Report on the Veterinary Department for 1913, by 
W. P. B. Beal. 1914. 24 pp. fcap. Accra: Printed at the 
Government Press. 

Anthrax.— One suspected case occurred in a horse, the animal being 
destroyed. 

Contagious Bovine Pleuro-pneumonia. — One outbreak occurred at 
Colebro', in N.W. Ashanti and one at Nantong in the Northern 
Territories. 

Trypanosomiasis. — Treatment of horses suffering from this disease 
has been carried out on the same lines as before (see this Bulletin^" 
Voi 1, p. 188), ■ but the orpiment was given m bohm instead, of in' 
■'drenches; 

;■' The atoxyl injections were repeated on the' 6th and '7th days because', 
there .is a rise of tem from the 6th to the dth days. 

■' '. :There is .evidence to show that the' cures' effected are not permanent, ' 
the apparently cured animals harbouring trypanosomes in the blood. 

Tabanidae. — The following species have been caught : T. hesti Sure., 
r. Eic., and T, imrmmaiuB Sure. 

The commonest trematode Qmtfoiiscus aegyp^iacus^ and it 

is ^tunated that 75 per cent, of the horses are hosts of this parasite^ 
It is easily expelM by anthelmintic^ and aloes. 



Vol. 3. ¥o. L] 


Reports. 


35 


(37) British East Africa. Annual Report 1912-1913* Bepf. of 
Agriculture* [feterlnary Department by R. J. Stordy. pp. 23-41.] 

East Coast Fever. — The inoculation vitli spleen or gland pulp 
according to Theiler’s method is considered to be inapplicable owing 
to the Mgh death-rate caused, and it is stated that a method of 
vaccinating with infective spleen pulp, peptone, and blood from an 
immune animal is being elaborated at Kabete Laboratory. Investi- 
gations have been made into the frequent dipping ” method of 
dealing with the disease. 

Rinderpest. — The mortality caused by this disease cannot be 
estimated, but it has occurred in all but a few districts. 

It is reported the Masai have no desire to escape the disease and 
even introduce it, as they are willing to pay the toll in young stock in 
order to have immune survivors. 

Attention is drawn to varying virulence of the strains and the 
varying degree of its rapidity of spread, 

Pleuro-pneumonia. — hTo outbreaks of this disease have been recorded. 

Quarter Evil. — Outbreaks have occurred, but a vaccine has been 
prepared to combat this disease. 

Anaplasmosis. — This disease has been slightly more prevalent than 
during the preceding year. 

Trypanosomiasis of Cattle. — No case has come under notice except 
a few among cattle imported from Uganda for experiment. 

Ephemeral Fever or Three Days’ Sickness — Several outbreaks have 
been recorded from the neighbourhood of Nairobi. This disease is due 
to a specific organism which is present in the blood of sick animals, 
and the disease can be transmitted by the inoculation of such blood. 

Animals of all ages and breeds are susceptible, but young animals 
appear to be more resistant than adults, and in animals in fat condition 
the disease runs a more rapid course than in those in poor condition. 

The period of incubation after blood inoculation is two or three 
days, and the period of immunity resulting from infection is six weeks. 
The blood of a recovered animal is non-infective. 

The symptoms are: — Elevation of temperature with the usual 
external evidences of fever, watery discharge from the eyes and nose, 
painful lameness in one or more limbs, which may rapidly pass from 
one limb to another, stiffness of the whole body and especially of the 
neck, the latter being associated with difficulty in swaEowing, con- 
stipation with faeces covered with mucus. Within 48 hours the 
symptoms begin to abate and by the third day the animal is generaly 
convalescent. ; . 

The only constant lesion is enlargement of the lymphatic glands, 
parfeicularly the prepectoral group. 

The disease is seldom or never fatal, but a fatal result may follow 
"aH' attempt,, to", drench an animal that cannot swallow. , ' 

Although' it Las been suggested that. the disease is insect .fiansmitted, 
there is no evidence to that effect. ' 

The number of cattle effected' ranges from 12 to. SS' per eept^ '.of 
total number in the herd. 



Horse Siclmess has been very prevalent. 

A disease closely resembling horse sickness, biiy which appears to be 
non-transmissibie by blood inoculation has been observed. 

Epizootic Lymphangitis is widespread in the country, and possibly 
a quarantine' station will have to be established at Rumuruti for 
importations from the North. 606 ” was found to be useful in the 
early stages of the disease. 

Ulcerative Lymphangitis has been reported mainly 'from the TJasin 
Gishu Plateau. 

Experiments are in hand regarding this disease. 

Strongylosis in Sheep is very widespread and is responsible for great 
losses. Drenching with lysol has had the most beneficial results. 

Warty Papillomata of the face, lips, and feet of Sheep. — ^This is a 
common condition on the Uasin Gishu Plateau. 

In the early stages there are dry warty tumours on the lips. These 
increase in size and become homy. If peeled ofi a tender raw surface 
is left. The ears and coronets may also be affected. 

In pure' and half-bred imported sheep the course of the disease is 
generally, acute and the mortality higher than in indigenous hairy 
sheep. Goats are not affected, and the disease appears to be contagious. 

Swine Fever —Three outbreaks have occurred, with a mortality of 
100 per cent.' 

This is just a possibility that a protective serum will be obtainable, 
as one pig at the laboratory appears to be acquiring a resistance through 
the in j ection of virus attenuated by heat. ■ ’ 

Tick fever in the dog has been as prevalent as usual, and trypanb'ke 
has given good results. 

A form of distemper, which .appears tn be somewhat different from 
the English type- of the disease has been prevalent. 

; Rabies. — A number of cases occuried in dogs as a result of the bites 
of jackals,, and though a number .of natives w^ere bitten no cases of 
hydrophobia have resulted. ■ It is said that the form of rabies occurring 
in British East Africa resembles .that described as occurring in Senegal, 
■which chiefly affects dogs. ' 

(38) Eoyft. Anniiai Report of,.' the ¥eterinary Service 'tor ' 

: , Mlnisirf of ' Agrieiiltoe. 1915. pp. Gabo : , Government Press. 

Gattle Plague.— This disease has been responsible for 2,314 deaths, 
including 490 following double inoculation in outbreaks. The deatb- 
ratefrom natural infection .was about; b-'14 per, cent. ', The .'number of' 
catt.le 'inoculated, was 178, 495': . Of .these, ' 669 died of ' rinderpest .and 
'''1,452' of 'other diS'Cases,,. including 908 ''of; Texas', fever. In'.areaS' where 
double inoculation was systematical'ly''' carried, out., no, 'subsequent' cascs' 
occurred . The percentage of deaths following the inoculation was 1 * 12 . 

Rabies, .was observed' in,:'',74 '■cases.,;amO'ng;'animals,.^ included" 
.,two,'"Cats, nne .do'hbey, .and',one' TOlf,''the'''remaining' c,a'ses',,bein^ 

Sixty-six cases of 
lymphangitis. 
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Five liiiiidreci and forty-four cases of anthrax were reported, of 
which. 527 were in sheep. 

Sheep-pox cases numbered 132. 

Three hundred and forty cases of foot-and-mouth disease occurred. 

Tea cases of trypanosomiasis were detected. One of these was in 
an ox, in which species the disease has not previously been detected in 
Egypt. The parasite appeared to be identical with T. tlieileri. 

Fikriasis was detected in two camels. 

Piroplasmosis was reported in 946 cases, mainly due to double 
inoculation. 

No cases of stifi sickness were reported. 

Eighty-nine cases of contagious bovine pleuro- pneumonia were 
reported. 

Three horses, which had been treated for trypanosomiasis two years 
preAuously with apparently complete success, were tested by the 
inoculation of their blood into dogs. In each case the dogs failed to 
become infected and were subsequently proved to be susceptible. 

(39) SiNCLAiE (J. M.). Report of Enquiry into the Health of Cattle M 
Texas [MS.]. Dated Dec. 31st. 1914. 

Redwater. — This disease is confined to the Southern half of Texas, 
and is slowly being stamped out. Young animals appear to be more 
seriously affected than is the case in Rhodesia. 

The effects following inoculation of pure bred stock are practicaliy 
identical with those observed in Rhodesia except that the mortality 
due to inoculation is put at 3 per cent., and on subsequent exposure 
to infection at 5 per cent., but the latter figure is said to be sometimes 
much higher. 

‘‘ In Rhodesia the heavy' mortality has been attributed to anaplasmosis 
or gah sickness, which, according to Theiler and other observers, is a 
disease entirely different from redwater. The results of Sevan’s work 
during the last two years have caused him to doubt the separate identity 
of the two diseases — viz., redwater and gall sickness — and in this he is 
supported by the fact that conditions exactly the same, as far as I can 
judge, are regarded by Francis and other American observers as part and' 
parcel of' redwater.” 

Nodular Vaginitis. —The nodular condition of the mucous membrane 
and the muco-purulent discharge may make their appearance when 
the animal is' a few' weeks old and persist for three ; or four years. 
Sinclair thinks the weight of evidence is with those who attribute 
abortion, ' retention of the , placenta.,', -and dise.ased' conditions ,'of the 
'uterus '.to^ oviducts and ovaries which cause 'sterility. ' The condition 
'is widely spread in the United States,. and though no Texan stocko.wner " 
;was met who knew of 'the'disea.se, its..discovery' in;, a large .'proportion 
of animals at the Meat Inspection Department at Fort Worth proves 
;.its.. ''existence. 
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Infections Abortion is very widespread in Texas, especially in dairy 
herds. 

Anthrax and black quarter are responsible for great losses. The 
Pasteur method of vaccinating with vaccine prepared by commercial 
firms has }d6Med very unsatisfactory results. 

Psoroptic mange occurs to a considerable extent. 

Foot-and-mouth disease was not existent in Texas at, the time of 
writing, but it had broken out in 13 States in the United States a 
month or two previously. 

Contagious plenio-pneumonia does not occur. 

Tuberculosis. — This is very prevalent among dairy cattle, and has 
been frequently demonstrated among the range cattle. 

The report concludes with suggestions based upon the information 
obtained as to the steps that should be taken if animals are imported 
into, Ehodesia from Texas. 



¥oL 3. 1^0. 1.] 


Recent Literature. 


39 


RECENT LITERATURE. 

[Contimied from tHs Bulletin, VoL 2, No. 4, pp. 203-204.] 
Aaaplasmosis^ 

(40) Sai?gioegi (G.). Reperto di '' Corpi Aiiapiasmasimili ” aei 

Sangae deli'Uomo e degli Aaimali. [The Discovery of 
Anapiasma-iike Bodies in the Blood of Man and Animals.] — 
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(corresponding to the Description of Espundia) ; and on a Case 
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Sudan. — Ann. Trop. Med. dr Farasit. 1914. Deo. Vol. 8. 
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Community . — Indian Jl. Med. Eesearch. 1914. Oct. YoL 
2. No. 2, pp. 505-509. 

(43) Mackie (F. P.). Note on Some Bodies of Unknown Nature 

found in the Faeces of -Kala-Azar Patients . — Indian Jl Med. 
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1 coloured plate comprising 3 figs, and 1 map. 

Tick Paralysis. 

(44) Todd (J. L.). Tick Paralysis. — Jl. of Far asitology. 1914. Dec, 

Vol 1, No. 2, pp. 55-64. 

Biting Files and Ticks. 
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the Salivary Secretion of the Commoner Blood-sucking Insects 
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vations regarding the Morphology and Biology of the Larva, 
Nymph and Imago oi Amhmeromyia hdeola]. — Ann.Twp. 
Med. & Farmit 1914. Dee. YoL 8. No. 3, pp. 497-507. ' 
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3, pp. 317-320. With 2 plate«? comprising 8 figs. 
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BABESIASIS (PIROPLASMOSIS). 

(58) Wenyon (G. M.). Piroplasmosis of Rhodesian Sheep, as observed, 
by Sevan. — JL Cotup. Path. & Therapeuiics. 1915. Mar. VoL 28. 
No. 1. pp. 60-61, 

Be VAN has forwarded to the Wellcome Bureau of Scientific Research 
a number of blood films from a Rhodesian sheep which was suffering 
from both anaplasmosis and piroplasmosis. 

That the parasites present were piroplasms and not organisms of 
the Theileria type was shown by the fact that no bodies resembling 
Koch’s bodies were found in any of the internal organs. The parasites 
were, however, very variable in shape and some of them were very 
small. As none but local sheep were available for inoculation it is 
possible that the experimental inoculations carried out may not succeed, 
owing to the animals used having acquired some degree of immimity. 


TRYPANOSOMIASIS. 

(59) Lahpranghi (A.). L’Oftalmo e rintrapalpebro-reazlone , nella 
, Biagnosi e nella I}il!«enz!azione, di Alcune Tripanosomiasi. Iota 
Pr event! va. [The Ophthalmic and, Intrapalpebral Reactions in 
the Diagnosis and Differential Diagnosis of the Trypanosomiases. 
Preliminary Modemo Zooiatm. Parte Scientifica. 

1915. Jan. '31. ■ VoL 36. No. l. pp. 1-3. With 2' text-figs., and 
Bull. Soc. Path. ExoL 1915. Mar.,.. VoL 8... No. 3, ' pp. 112-115. 

.' Ill this paper the author briefly records, some' observations regarding 
the diagnosis of trypanosomiasis by means of the ophthalmic and the 
,intrapalpebrartests.> using extracts-pf trypanosomes. derived from rats. 

„ The 'trypanosomes used, in the experiments were the trypanosome O'f 
surra, and T. '6'mcci.' The ext'racts'-were made with glycerin, "alcohol,., 
ether, chloroform, and distilled water, following Levaditi’s technique. 

The conclusions are as follows:—", '.■ 

,'' , Tt was.p'ossible with a glycerin or an. alcoholic extract of , the infecting, 
trypano'some not only to '.arrive .at a 'diagnosis' of 'Surra, in the' dog, 'but 
.tO'.' distinguish the infection ..,.from;\nagana...V' . 

' ; 'In the horse '..it'. .wa.s .possible ;,4o,'.obtam aimilar^results ■'.with.:.,''thes.e: 

extracts, both by the ophthalmic and the intrapalpebral methods. 
■';'^Oi65) Wt.Fll/a 1200. ''V' 
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The author mtencls to examine the question as to whether during 
afebrile periods a diagnostic elevation of temperature can be obtained 
by the iiitrapalpebral test. 

(60) Webb (E. Clive). Trypanosomiasis of Donkeys and Mules In the 
Anglo-Egyptlan Sudan. — Jl. Comp, Path, d Therapeutics. 1915. 
Mar, VoL28. No. 1. pp. 1-20. 

The common trypanosome of the mule and the donkey in the Sudan 
is a polymorphic one, and the axithor thinks that it is identical 
the polymorphic T. brucei. Brief details are given of a number of 
experimental inoculations earned out both with mule and donkey 
trypanosomes upon a variety of species of animals. 

The paper also includes an account of the treatment with atoxyl 
and arsenic adopted in the case of a number of diseased mules and 
donkeys. The general lines followed were those laid down by Holmes 
for the treatment of surra. 

The total number of animals submitted to treatment was 22. Of 
these 12 died and 10 recovered. 

The results obtained are not so favourable as those obtained by 
Holmes, but provided the cures are permanent they are not unsatis- 
factory. It is pointed out that the great majority of animals were 
in very poor condition when the treatment was started and some of 
them were actually in extremis. 

In treating the animals the dosage was severe, the treatment being 
pushed to a dangerous extent ; one of the reasons for this being that 
any treatment w^hich is to be economically practicable must be of 
short duration. Owing to a shortage of atoxyl, treatment with arsenic 
was adopted as far as possible, and in five instances death was actually 
due to or hastened by arsenical poisoning. 


(61) Axjbert (P.) & Micheli (M.).' Essafs de traitement des Infectious 
exp^rimentales i. Try 2 Mnosoma gambieme et dimorphon avee des 
' ‘'Suspensions huiieuses d'Arseuic et d’Antimoine ” (M§tol§!ne). 
Hole [Experiments regarding the Treatment of 

Animals infected with T. gamhiense and T. dimorphon by Means 
of Arsenic and Antimony suspended in Oil (Metoleine). Prelimi- 

1915. Jan. NoL 8. No. L 

, :pp., 28-30.; 

The name Metoleine' has been given by :Deguy and Lesitre^ to 
suspensions in^ oil of finely divided nietals' or metalloids. ' The 'arsenio' 
'metoleine: contains 8 per cent, of arsenic and .the antimony .metoleine 
20' per; cent, of antimony. „ The’ oily excipient contains ll'Jb' .per cent* 
of anhydrous lanoline and 88'25 per cent, of vaseline oil 
;^The\"authors, have; carried; .out; a -small number - of '..experiments' 
"With guinea-pigs ■experimentally.".in|6cted' T. gamhiense .'and'. 
■T:;'/ dimorphon. ^ ’'.\- 

The drugs were admifiistered in doses ranging from ^/lO - ^/lo cc. 
by intramuscular injection, and no evidence of reaction was observed 
at the seat of injection. Both the suspensions appeared to exercise a 
distinct trypanocidal eSect. 
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(62) Laveran (A.). Le der!v6 0^ du Dlaminoarsfcolieiiz^ae dans les 
trypaEOSomiases du eMen et du cobaye. [The Oi Derivative of 
Diaminoarsenobenzeiie in the Treatment of Trypanosomiasis of 
the Dog and the Guinea-pig.] — BicU. Soc. Path, ExoL 1915. Jan. 
VoL 8. No. L pp. 31-32. 

Five dogs infected with T, gamhiense, T. congoleme, and T. soudanense 
wexQ treated by intravenous injections of 0^ in doses of 2 to 3 eg. per 
kilogramme. Of the three dogs infected with T, congolense two appeared 
to have made a complete recovery after 6 or 8 injections. In the two 
dogs inoculated with T. gambiense and T. soudanense only a temporary 
improvement was noted, a fatal termination occurring in both easel 

Possibly the results were not as good as the}^ might have been owing 
to the fact that only 2 eg. per kilogramme were given at first, whereas 
3 eg. is borne quite well by the dog. 

Experiments with guinea-pigs failed owing to the production of yerj 
severe lesions at the seat of injection when the drag was administered 
intramuscularly. 

In one instance, however, a remarkable result was obtained. A 
guinea-pig inoculated with an atoxyl-resistant strain of T. gambiense 
was given an injection (method not stated) of 5 eg. of The 
trypanosomes disappeared from the circulation in 24 hours. Four 
further injections of 4 to 5 eg. were given and tr}q)anosomes did not 
reappear in the blood until the 57th day after the first injection. The 
guinea-pig died five days later after giving birth to five dead young. 


(63) Mesnil (F.) & Motais (F.). Sur Faction trypanoeide in vivo d’un 
dMvd (OKi) du diaininoars§nobenz6ne. [The Trypanocidal 
Action in vivo of OEi a Derivative of Arsenobenzene.]— 

SoG. Path, ExoL 19X5. Jan. VoL 8. No. 1. pp. 32-34. 

In this short paper the author publishes the incomplete results of 
some experiments which w^ere interrupted in August 1914. 

I ^ OKx is a yellowish powder which is very stable when exposed to 
the air, is easily soluble in water, and when in solution does not rapidly 
undergo any alteration, Siibtoxic doses when injected subcutaneously 
are well borne. 

By experiment it was found that the toxic dose for a mouse weighing 
20 grammes was 0*60 eg. The therapeutic dose for a mouse of this 
size was therefore fixed at 0*3 eg. Three mice infected with nagana 
and six with r.'yam&fewsc were subjected to,, treatment, and recovei^r 
' occurred in every. instance. Exactly similar results, were obtained with' 
arsenophenylglycin admi,nistered in the same dose. 

In ■.every, case.'trypanosomes ,were- numerous in the .blood' when" the 
hreatm'ent'/'Was , resorted to, and disappeared from the blo'od .within 
36 ''hourS'.v With ^ arsenop'henylglycin.; this, 'disappearance' ',occiirred 
^^,rath.er: more 'Vapidly. ■ 

As' rats'are, in the opinion o,'f'theauthors,more difficiilt to cure than 
mice, .'two,iS'erieS' nf,;: experiments ..'were ,'undert..aken ''.with''', thiS"/;specieSr 
'',The',trypanosome:,used: was'.:T. gmnkmm, vand';':the:stram used^'Caused,;' 
a.:|atal'resulfein,;mice',m^^^^^^ ^ 

' : : ,,';'',.;Tlle,:'dese :usei; waS; 
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In the first series a few of tlie lats died of intoxication witMii a few 
days of the administration of the drug, but those that survived showed 
no relapse for a period of a month after. 

In the second series some of the rats were treated with arsenophenyl- 
glycin, and save in one instance the results were exactly the same. 

It is' admitted that a month is not a sufficiently long period to allow 
of a' definite opinion as to the permanency of the cure, but it is con- 
sidered to be sufficiently long to permit the conclusion to be drawn 
that OKi is not inferior to arsenophenylglycin in its trypanocidal action. 
It is superior to that drug in its stability. 

(64) Lafont (A.) & Dupont (V.). Action comparee, in vivo, ehez le 
rat WanCs de Fatoxyl du salvarsan, du neosalvarsan, du galyl et clu 
Indy! sur T. gamhiense et Tr. rliodesieme. [The Comparative 
Actions of Atoxyl Salvarsan, Neosalvarsan, Galyl and Ludyl 
upon White Rats infected with T. gamhiense and T. rlioiesiense,']— 
Bull. 8oc. Path, Exot, . 1915. Jan. Vol.8. No. ,1. pp. 

The conclusions based upon the experiments detailed in this paper 
may be summarised as follows : — 

1 . Ill doses of 0* 15 eg. per kilogramme, salvarsan, neosalvarsan, and 
ludyl do not lead to any diminution in the number of parasites present 
in the blood, while, on the other hand, a single injection of the same 
dose of galyl causes a complete disappearance in from 4 to 8 days. 

2. While the duration of life in rats infected with T. gamhiense is 
on an average 12 days, ludyl and neosalvarsan in the dose mentioned 
do not cause any change in this period. In rats treated with salvarsan 
the average period is 18 days, and in those treated with galyl 22 days. 


(65) Seidblin (H.). Experiments with Salvarsan-Copper in Trypano- 
somiasis i¥ei.'<£ PamszY, 1915. Mar. VoL9. No. 1. 

, pp. 197-200.' 

The author has carried out a small number of experiments with a 
salvarsan-copper compound named Ks ■ obtained from Ehelich, using 
rats experimentally infected with a trypanosome of the T. briicei group, 
which had been maintained for some time in rats and guinea-pigs, and 
proved fatal to the latter species in eight to seventeen days after 
iixtraperitoneal inoculation. 

' It was found that a dose of 0*0064 g;' failed to effect a permanent, 
ciirein rats weighing 60 grammes, and with this dose areas of necrosis ' 
at the seat ' of inoculation' were. produced in some'cases 'and.in others' 
death resulted. , 

(66) . DuxE' (H,. ' I/.)., , , The Wild Crame and Human ■ , Trypanosomiasis ; 
with 'someEemarks on the Nomenelature of Certain Pan-AMeaii' 

, : Trypanosomes.— /L Trap, Md. d Egg , ' 1915., Jan. ,15.' 'VoL.lB. 
No. 2.' pp. 13-16.' 

In this paper reference is first made to the trypanosomes occurring 
in man. The features of these parasites to which '.'attention is 'dratyh' 
are the followiiig: T, gamhknse is insusceptible to the action of 
human serum, it causes a chronic 'disease in cattle, sheep and goats, 
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and runs a.- relatively clironic course in dogs and small laboratory 
animals. T, rjiodesieme on the other hand is susceptible to tha 
action of Iiiimaii serum, and produces a more acute infection 
both in man and in animals. Neither of the trypanosomes causes 
disease in wiki animals. 

Proof has been furnished of the part- played by game as a reservoir 
for T. ganihieme by the fact that two fly boys employed by CAEPEyTER 
have contracted the infection after a residence of 18 and 33 months 
on the lake shore, and this at an interval of five years after the removal 
of the inhabitants. 

The facts ‘with regard to the other trypanosome causing disease in 
mail — T. rliodesieme — are different. There has never been aiijdhing 
like the loss of life caused hy this organism that there has been by 
T. gambiense, and eminent English observers are of the opinion that 
the evidence indicates that T. rJiodesiense and the polymorphic 
trypanosomes showing posterior nuclear forms occuiTiiig in game are 
identical. 

In addition to these polymorphic tr5^anosomes there are two easily 
recognised t}y)es which have a very wide distribution. These are the 
r. vivaXj and the T. congolense-nammi {feconmi) groups. 

During their development in Giossina these three groups behave in 
different ways. In the vivax group only the proboscis of the fly is 
invaded ; in the coiigolense group the gut and the proboscis are 
involved ; and in the polymorphic group development takes place in 
the gut and the salivary glands. 

The majority of mammalian trypanosomes occurring in Africa can 
be placed in one or other of these groups, and in the author’s view 
difficulties arise when attempts are made to get further subdivisions, 
owing to the unnatural way in which the finer tests are carried out. 
Emphasis is laid upon the part played by the transmitting flies, and 
upon the inadvisability of founding any conclusions upon the study 
of strains that have been maintained exclusively by means of the 
syringe. 

According to Miss Robertson the morphological changes observed 
in the polymorphic strains indicate definite phases of development of the 
trypanosomes in the mammalian host. The short form is believed to 
be especially connected with the infection of the fly, because when 
the proportion of short forms is high a high percentage of positive flies 
fed upon such blood is obtained. 

Another example of the confusion that has arisen o^dng to insufficient 
attention being paid to natural conditions is given in comiection with 
T. nammi and T. cmigolmse {peconmi). Originally the strains were 
distinguishable by their action on 'the dog and also by the different 
' degree of pathogenicity possessed- % themfor domesticated niminants. 
■- Upkeep "of these' strains in the ■laboratory has gradually eliminated 
these ■chara'Cteristics. 

The- suggestion is put 'forward that alb these polymorphic trypano- 
''soiiies, ' excluding r.pamhie-MC,,' should be-looked upon aS' one species', 
having its anterior ' seat of development in -the fly in the salivary glands, 
primarily-' a parasite of" wild game,: and' too. pathogenic for domesticate'd' 
animals'; for' these' To" be' the -'principal- hosts. IT* gambieme is mainly" 
distinguished-,' .from. '..the other '.polymorphic .strains by its,'-' -unfailiag' 
pathogenicity 'for ' man. 
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With regard to the nomenclature of these parasites the author 
suggests that they should all he termed T. hnicei, and he does not 
consider that T. rliodesimse should stand as a good species until it 
has been proved that the power of infecting man can be maintained 
through the fly, and that man can he infected from man. 


(67) Delanoe (P.). Au sujet des trypanosomes du type T. lewisi Kent 
reneontr^s chez des Muridds dans la region de Bouake (Cdte 
dlvoire)* [The Occurrence of Trypanosomes of the Imisi Type 
in the Miiridae encountered in the Bouakd District of the Ivory 
Coast, iSoc. Patk Ewt, im. Feb. Vol 8, Not 2, 
pp. 80-88. With three groups of text-figs. 

In 7 out of 53 striped rats belonging to the varieties Arvicmthis 
harhams and Ammntkis barbanis pulehelhis the author has discovered 
trypanosomes of the lewisi type. In five of these animals the parasites 
were numerous in the blood. Morphologically the trypanosome appears 
to resemble T, lewisi very closely. No lesions were found in the bodies 
of rats Mlled when parasites were present in the blood in large numbers. 

Adult white rats appear to ofier a very high degree of immunity to 
inoculation with this trypanosome, bnt it would seem that young white 
rats can be infected by intraperitoneal inoculation. Two out of three 
grey rats became infected. 

A gmnea-pig and some mice failed to become infected, but two 
young specimens of Golunda canvpanae Huet (a small rodent somewhat 
resemblmg the jerboa) became infected and recovered. Owing to the 
lack of details the author is unable to say whether this trypanosome 
is identical with that described by Wenyoist as occurring in the 
striped mouse in the Soudan. 

Trypanosomes of the lewisi type were found in 9 out of 66 specimens 
of Mus concha Smith examined. To this parasite the author has given 
the name T, ebumeense. As, in the case of the previous trypanosomes, 
the infected pimals were caught during both the dry and the rainy 
seasons. In eight instances the blood was. swarming %vitli trypanosomes. 

Measurement of 36 parasites appeared to indicate that it is rather 
longer than. T, leivtsi, and 'the, author, believes that the trypanosome 
'is pathogenic, us.. in two out of, four cases rodents of the sam.e' species 
inoculated intraperitoneally died in'25-'and 33. days respectively. :■ 

■ y' Gdmdo. 'Cmnpanm, whicli has not been found to be.iiatuxally.infected, 
is veiy.: psceptible/ to; inoculation,; w^ three striped mats' failed' to 
become .iriected.. The' white, -rats .'appear' to be refractory, and in the 
guinea-pig. intraperitoiieal inoculation' leads' to a limited multiplication 
■of.'tiie„,para.sites in., the, peritoneal 'cavity onlyv, Xerus mytlmptis is ' 
susceptible, but. recovery corfers immunity. .. ' 

■ A third trypanosome, to ,'which the author 'gives the name F. gmsfJmm, 
has been foun.d.:,in;,savannah rats.. ■., Sixteen .found' to ', be .infected 

out of 128 examined. In eveiy. .instance Ahe. . parasites were 'very' 
scantily present -in '.the blood. " '".■■■ 

The trypanosome ranges from 42 to 47 microns in length; 

Toimg savannah rats, striped rats, Golunda campanae, and white 
rats all resist inoculation. 
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(68) ViALATTE (C.)- Ah SHjet i’un trypanosome in cMen oiiserv^ dans 
le Sahara Oranals, [A Trypanosome of the Dog discovered in 
the Oran District of the Sahara.] — Bull. Sox Path. Exot 1915* 
Feb. ¥ol 8. Xo. 2. pp. 70-72. 

The animal in which the trypanosome was discovered showed a train 
of symptoms similar to those generally encountered in cases of trypano- 
somiasis, and in the later stages there was paralysis of the hind quarters. 
Examination of the blood on a number of occasions showed that the 
parasite was sometimes numerously present, sometimes in small 
numbers, and sometimes quite absent. 

The trypanosome ranged from 17 to 24 microns in length and from 
1*5 to 2 in width. The free portion of the flagellum measured from 
3*5 to 5 microns. The posterior extremity of the body was always 
more or less obtuse, and granules were frequently present in the 
anterior half of the body. 

Experiments are being carried out with the object of identifying 
the parasite if possible, but the author appears to incline to the view 
that the trypanosome closely resembles, at least from the iiiorpliological 
point of view, T. soiidanense var. berbera. 


(69) Sergent (Edm.), Lhieritier (A.) & Landes (L.). Absence 
d’immunit^ li^r^ditaire d i’^gard du Trypanosoma soidaneme chess 
m ehevreau M d’une ehevre immums6e envers ce Trypanosome. 
[Absence of Immunity against T. soudanense in a Kid born of a 
Goat immunised against this Trypanosome.] — Bull. Soc. Path. 
Exot. 1915. Eeb. VoL 8.' . No."2. pp. 73-74. ' 

The authors give the details of an experiment the results of which 
confirm those obtained by Laveran regarding the non-transmission 
of immunity from parent to offspring. 

(70) Terry (B. T.). The Influence that Serum exerts upon Trypano- 
somes, with Speclai Reference to its Use lor Experiments in vitro 
with' Atoxyl and Paraminophenylarseooxyd . — Jl ' Experim. Med, 

' 1915, Mar. 1. . Yob 21. No. 3. pp. 250-257. ' 

The bulk of this paper comprises the results of observations made 
regarding the effects produced’ upon -trypanosonies suspended in salt 
solutions and sera. ■ 

A number of experiments were made in which trypanosomes ivere 
suspended in normal salt solution,- Ringer’s solution made up according 
to. the formulae of MELTZER-and of Carrel, .and serum, derived from 
.di,fferent. species of animals. 'In every instance the parasites retained 
..their, motility better, in. the serum.than'in. the other liquids, in, wMch-’.' 
the results were Lather variable -on. 'different 'occasions. ■ 

■■ ■:' Further co.mpari,SGns were,- made in-. which the tubes were. kept i'n an 
’.'dee -chest instead, of at, room’ temperature- as in the first "experiments,' 
and from' these it was seen that', vitality. was retained for'u longer time' 
in' tubes ’kept, ,'at' room, temperature than in 'those kept,-iri’ the, ’.ice.chest. 

.'Experiments 'also-'.showed that .not only did the tryp.anosomes.’Xetaiii", 
their 'motility and their norm’al-staining'reactions ’b'etter' -’m 's,eram,, ,,but 
also that they retained their pathogenic powers better in the same 
liquid. 
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Before tlie effects of drugs could be tested in vitro it was essential 
that evidence should be obtained as to whether the seriiin would produce 
any alteration in the drugs after the manner of the changes produced 
by blood. The experiments carried out with this object showed that 
serum did not exeid any actions upon the drugs comparable to those 
exerted by blood. 

The author’s conclusions may be summarised as follows :-~™ 

Serum preserves the motility of the trypanosome of iiagana better 
than salt ■ solution, and it is preferable to use the serum iiiidiliited. 
The filtration of the serum through a Berkefeld filter and the storing 
of it for months in an ice chest does not cause any change in it in this 
respect. 

The vitality of the trypanosomes was preserved better at room 
temperature than at the temperature of an ice chest, and trypanosomes 
preserved in serum at room temperature for eight days were capable 
of infecting experimental animals. Serum does not convert’ atoxyl 
into a toxic substance when incubated with it, nor does it bind 
parammophenylarsenoxyd . 

(71) Brow^n (Wade H.). CoBcernmg Changes in the Biological Properties 
■ of Trypamso-ma kmsi produced by Experimental Means, with 
Ispeeiai Reference to Virulence. — Jl. Experim, Med. 1915. Apr. 
YoL 21. No, 4, pp. 345-364. 

The investigations detailed in this paper were carried out in the 
course of an inquiry into the possible causes of exalted virulence of 
T. letmi ion the rat, regarding which the author published a paper in 
1914 (see this BnUetin 1914. Sept. Vol. 2. No. 3, p. 130). 

In the instance of exalted virulence recorded in the above paper 
the indications were that either the method of passage adopted or the 
character of the rats used, or both of these factors, played some pari 
ill the causation of the change. 

Four groups of experiments were carried out with the object of 
ascertaining whether these factors had any determining influence on 
the point, and two strains of the trypanosome, viz., the so-called 
pathogenic strain, and a recently isolated strain were used in each 
'case.:. 

In the first series of experiments the animals used were for the most 
part large, and the inoculations were the ordinary stock transfers. The 
rate of passage in this series was irregular and slow, and the inoculations 
were intraperitoneal, two drops of infective blood mixed with 0*5 ec. 
of salt .solution. being injected. 

In the second series the method of inoculation was the same, but the 
Inoculations, .were made; as .nearly as-possible. 'at. the 'height of'The 
multiplication .. of ' the p.aras,ites . ■ 'Large .rats . were again ' used . 

In the third series the ' conditions of the second series were repeated,; 
.' with .the' exception .that small rats were used .in 'the .place of large ones . 
...y'.In the' fourih neries,; . which'- 'W^as control .series,, the'.' rats" .were 
inoculated -in,' .pairs, ..and at-, the' height''of -'.the ^'multiplication .of. the.' 
-..trypp'osomes- ■one..of - each pair' was .killed 'and its blood ..wasmsecl for 
-,theduoculation:.'''of ■'a:.'fcesh.'pair.--’^8-'.':;'^.v''-'',^,-;^-':^ 

The whole of the results obtained, are set out in the form of tables, 
and the changes produced are grouped tinder various headings. 
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la coniiectioa with the cycle of infection it was found that when 
successive iiiociilations were made at short intervals the tendency was 
for the period of inciibatioii to become shorter. Special attention, is 
directed to the distinction that must be drawn between true and false 
irxCiibation, the latter being the appearance of tr}^panosomes in the 
blood witi'iin a few hours after inoculation when large numbers of 
trypanosomes are used for infection. It was further found that rapid 
passage tended to shorten the period between the first appearance of 
the parasitevS in the blood and their maximum degree of multiplication . 
In some instances also it was observed that the duration of the infection 
tended to become shorter when rapid passage was practised. 

The degree of virulence of the trypanosomes in the various groups 
as judged by- the severity of symptoms produced and the iiimiber of 
deaths occurring serially and not in individuals a.ppeared to show that 
there was a cycle of change. A similar result was obtained with the 
rats inoculated with blood taken at difierent stages of infection. This 
was particularly the case with the pathogenic strain. 

The changes in morphology have been described in the previous , 
paper, but it is here pointed out that alterations in morphology were 
mainly encountered in infections of considerable severity. 

In addition to the foregoing experiments a further investigation was 
started in which the passages were effected when rats appeared to be 
on the point of recovery. The series could not be . completed owing 
to the failure of the infections after a few generations, but certain 
results suggested that in such cases the infections might fail owing 
to the transference of a large quantity of immune bodies and a small 
number of tiypanosomes. 

The results obtained are discussed at some length and the following 
summaryds drawn up : — 

“ 1. Different strains of Trypanosoma lewisi represent different states 
of biological balance, especially between the powers of propagation and 
resistance to destruction. 

“ 2. The biological status of a given strain of Trypanosoma lewisi is 
subject to cyclic variations as the result of immunological reactions in the 
blood" of the host. 

“3. The factor's limiting reproduction and causing destruction of 
Trypanosoma lewisi in the blood are appreciably independent of each other. 
It is possible, therefore, to influence these processes separately and even 
in opposite directions. 

“4. The virulence of Trypanosoma Zewisi, manifested in its highest form, 
is dependent' upon some degree of 'reproductiYe fastness, strong antigenic 
action, and susceptibility to destruction, varying degrees in the develop- 
ment of ' these properties producing corresponding variations, in the degree 
, of virulence. 

“5. By a properly regulated system of passage the properties of Trypmio- 
'..'soma lewisi that determine its infection- cycle' and its virulence ' may ,be, 
eventually so altered as to change-' completely -hoth the nature and co'urse 
. of,, , the,' .infection. ^ ' Such ^ a '.system' of .. -passage must be adapted , to the,' -', 
-pa fticular 'Strain of Trypunosowa to'isi .used, 

' 6,.vI'mmunological reactions .'exercise a dominant influence' '"in .deter - 
: 'm,mmg - the ultimate , biological - variations , of Trypanosoma lewisiT 

,';,'(,'72'), 'OAEijSfi"(A.) & Macieb (J.). ■. Sur^un Mmogregarine et un tryp.ano-',' 
mnfiM {Akoionfnliyimsm [A Haem-ogregarine.anii-"' 
''':a Trypanosome.-.of Soc. PatA Ezot 

, - ■ 1915. Apr-.,,- 15., ¥oL 8. No. 4. pp. 166-169. With 2 text-figs. 

{Leiico-} Hmmogregarim akoioni , — ^The rats in which this parasite 
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was fouHcl skewed no evidence of ill kealtk even when coiisiderakle 
numbers of t-kein were present in the blood. The parasites were oval 
in shape iiieasuiiiig 10 by 3*5 microns. The majority of the organisms 
seen were within large mononuclear leucocytes applied closely to the 
side of the nucleus. They possessed a hyalin cytoplasm and an oval 
granular nucleus. All the parasites appeared to be at the same stage 
of development and in none of them could a microiiucleus be detected. 
Free forms in fresh preparations appeared to execute slow vermicular 
iiioveineiits. 

Trypanosoma aJcodoni. — ^In addition to the haemogregarines try- 
panosomes were also found in the blood of some of the rats examined. 
They were not iiiimerous, but they could be found in every preparation 
made. 

In the living state they were very actively motile. In stained 
preparations it was seen that the blepharoplast, which was situated 
close to the posterior extremity, was large and oval in shape, and was 
placed transversely in the body. The nucleus was placed about the 
middle point of the body, and the undulating membrane was well 
developed and showed two or three folds. The parasite appeared to 
resemble' T. cnizi. It apparently failed to infect guinea-p)igs and 
kittens wMck were inoculated by the authors. 

Some laboratory bred larvae of Tnatoma infest ans were fed with 
Mood containing the trypanosome, but no flagellates could be found 
ill' .their' intestinal contents. 

(73) OuziLLEAu (F.). Rapport d’ensemble sur la maladie dii sommell 
dans le Bas-M’Bomou '(1912-1913). [Report on Sleeping Sickness 
in Loiver WBQmoxi,]—BulL Soc. Path, Exot, 1915. Mar. VoL 8. 
Ko. 3. pp. 138-154 & Apr. Vol. 8. No. 4. pp. 178-198. 

This report contains a few lines regarding the trypanosomes encoun- 
tered in animals in the district (pp. 197-198). 

There are only two herds of cattle in the district, each of which 
numbers about 30 animals, and there are very few horses and donkeys. 
All the. animals come from the Anglo-Egyptian Soudan. 

• No .cases of' trypanosomiasis in the- horse have "been encountered 
by the author. Trypamsoma pecmdi been seen in cattle, and O'li 
one occasion an outbreak caused by this parasite resulted in the death 
of ten out,, of thirt}?*, ammals. A number of , the .'Cattle' harboured the' 
parasite, without showing any clinical symptoms. , ■ 

. , The same trypanosome was 'discovered at Bai.igass.ou in. some donkeys 
which had been imported from Bahr-el-Ghazal. 

..(74)':MiBiCHiN '■(1. A.) Thomson (J. 'D.). The. Rat Trypanosome, 

' ' , , 'TfypamsoM hwisi ■ In'" Its ■ ■ Relation' to the. Rat ' Flea, CemtophyUus 
■■ „ fmciatm,--Quafl Jl:3Iterosmp.. Bci: ■1915T 
pp.'. 463-602. . 'With,' 20 plates and 24; text'-%s,. . ^ 

'v..,,, ''.,T,his,, mo.nograph,^ is divided into ' the .'fo.llowmgb,hre,e. parts ' 

''' .' I.. .. No'tes^ on 'the, '.methods'.of '^dissection,. ' parasites .of 

the flea, histological structure of the, stomach, and technique. 

II. Development of T. Uwisi in the flea, {a) the stomach phase, 
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III. Experimental study of the problems of transmission and 
development. 

In the first section full details of the methods adopted for the 
dissection of the fleas and of the anatomical structure of the organs 
are given. 

Special attention is drawn to the fact that the authors’ fleas were 
free during the whole of their experiments from flagellate parasites 
other than that with which they were working, and a summary of the 
evidence establishing this point is given. 

The authors deal at considerable length with the technique adopted 
ill the preparation of permanent specimens, both smears and sections. 

In the second portion of the paper the development of T. leu'm in 
the rat flea is dealt with, and the following is a condensed account 
of the cycle. 

Fleas which have been fed upon infected rats are not again infective 
for susceptible rats until a period of six days has elapsed, as the stumpy 
form of trypanosome which represents the final stage of development 
ill the flea does not make its appearance in the rectum until the fifth 
day after the infecting meal- 

Except for the occurrence of small crithidial forms in the Malpighian 
tubes the entire cycle of development is carried through in the 
alimentary canal. There is no invasion of the salivary glands. 

The cycle of development can be divided into two more or less 
sharply defined phases, viz., a stomach and rectal phase. 

The stomach phase is generally short, amounting only to 24-“48 
hours, but occasionally longer. During this phase the trypanosomes 
penetrate the epithelial cells of the stomach lining and undergo a 
process of multiple division. 

In the intestine the trypanosomes do not come to rest, but merely 
pass through on their way to the rectum. 

The rectal phase consists of small individuals which are crithidial 
in structure, and are attached by the end of the flagellum to the 
wall of the gut. In this position repeated binary fission occurs. This 
phase appears to continue as long as the flea remains alive. By 
modifiication the crithidial forms give rise to tr}"panosome forms by 
which the mfection of the rat is brought about. 

It is only about 25 per cent, of fleas that show these phases of develop- 
ment of the trypanosomes, in the remainder the trypanosomes ingested 
appear to die out, and consequently it is’ necessary to recognise those 
forms which represent degenerative' changes. A great deal of informa- 
tion upon this point was gained by the. authors through the examination 
of fleas at given intervals after feeding, 

, Tn the phases of' normal development of the trypanosomes in the 
stomach'' the following stages in 'the ■■'process of multiplication' .can be 
established' from the; examination of smears.and 'sections, and of 'living 
■preparations. 

'. .' ' , 1 . , Trypanosomes . of ordinary. ■ appearance . : which.. , seem , to ■ ', .have 
'xecently"penetratedinto the epithelial, cells. ., 

■ ' '2.: ;E,Iat-end '.pear-shaped .forms which 'are,, produced by a doubling' 
of the body upon itself...';;:... ■ 

..'.3. Eoundednrovaliorms .which. are produced from the pear-shaped 
forms by a further rolhng..':or^d 0 ubhhg;np.-'of;'::to^ 
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appareiith' no leishiiiama-iike forms without any flagellum. ^In^tliese 
rounded forms process of multiplication can be seen. The division of 
the various stractiires goes on much as in ordinary tr} 5 panosoiiies. The 
iiagelkin does not split, but the daughter parasites are provided with 
new flagella which grow out from the daughter kiiieto-imclei. 

4. Ttie final stage of intracellular multiplication is represented by 
the '' sphere '' stage. In this stage the parasites form large rounded 
masses 111 the epithelial cells. The invasion of any cell may be single 
or iiialtiple, and the parasites are in a state of constant movement 
witliiii the host cell. Some of these spheres shovr a “ tail ” composed 
of flagella and others are tailless.’' In the latter the flagella are 
wrapped round the body. Finally the mass separates into a number 
of iiidividiials which are set free by the rupture of the cell containing 
t'liein. The number of individuals produced varies, but in many 
iiistaiices eight vcere observed. 

The parasites produced in this "way are crithidiomorphic, the nuclei 
being more or less closely placed to each other, and they are very long. 

It cannot be stated how long this process of multiplication requires 
for its completion, nor can it be stated how many times it may be 
repeated. 

The crithidiomorphic parasites pass straight through the intestine, 
and by the time that they reach the rectum the posterior extremity 
has generally become club-shaped. 

In the rectal phase the parasite loses its very marked activity and 
becomes sluggish. It also shows a great tendency to adhere to debris, 
cells, and even to the cover-glass by means of its flagellum. The body 
becomes shortened and changes its shape owing to a concentration of 
the cytoplasm tow^ards the posterior extremity of the body. The 
flagellum also becomes shortened. The kineto-nucleiis takes up a 
position beside or in front of the tropho-nucleus, and then the parasites 
multiply by division. The order given does not of necessity indicate 
their chronological succession, but it is established that no multiple 
division occurs in the rectum, and also that there is no intracellular 
stage.. 

In the fully established rectal phase the parasites are all small 
crithidial forms, many of which are attached to the epithelial cells 
by their flagella. This phase is rarely established less than 36 hours 
after the infective feed. Multiplication of these forms in the rectum 
probably continues as long as the fl.ea lives, but a proportion of the 
parasites become developed into stumpy trypaniform individuals which 
represent the final propagative phase, and at this stage the development 
ill the rat comes.to, a', stop, , 

, Degenemtive ckunges:. ■ Degenerating ■ trypanosomes ' are most, abuii- 
daiitiy, present in fleas: .examined- during the first 24, hours' after feeding, 
'and they have; generally quite ■'disappeared, within 36 hours, but' they 
may sometimes ' be found -later. ' . The parasites either begin to degen-^- 
erate immediately' after they are' taken • up by, ' the. flea, , or 'they may 
' : develop - to a certain , extent ' and . -th^en undergo degenerative changes . 
-It is organisms' -that have proceeded to .a 'certain' stage of development 
Irefore -undergoing degeneration -.that .account -for the late .degenerative" 
'-changes: 'obs,erved. "',-f f 

^The principal feature which marks degeneration is a progressive 
■■ diminution in size, the shrinkage commencing at the flagellar end and 
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extending backwards. Degenerating forms stow a great tendency tO' 
form clumps, but these clumps are distinguishable from the true 
agglomerations in that the parasites attach themselves to each other 
by the flagellar ends. In the final stage the parasites are very small, 
and they simply represent the hinder ends of the original trypanosomes. 
Among the degenerative forms in the rectum recurved forms similar 
to those normally occurring in the stomach are sometimes found. 

The authors hWe never been able to find any evidence that there 
is a sexual stage in the development of T. lewisi, 

111 Part III. of the paper are discussed the experimental studies of 
the problems of transmission and development. 

After dealing with the techniqne employed in the care and handling 
of the rats and fleas, the authors proceed to a discussion of the general 
problems. 

It is held by the authors that the following facts have been estabhshecl 
by experiment : — 

Trypanosoma letvisi is transmitted from rat to rat by the rat-flea, 
Ceratophylhis fasciatiis, and the transmission takes place by the 
cyclical method only. In a rat infected through the agency of fleas the 
trypanosomes appear in the blood on the fifth to the seventh day after 
infection, and multiplication of the parasite in the blood of the rat 
comes to an end 11 to 13 days after infection. In the flea the parasite 
requires a period of not less than five days for the completion of its 
cycle, and fleas are never infective until that cycle is completed. The 
infection of the rat is brought about through the medium of the small 
trypanosome-form which is the final stage of development in the flea 
and which takes place first in the rectum but may subsequently occur 
in the stomach also. The whole of the cycle of development goes on 
in the alimentary tract, and no other part of the flea is invaded by the 
trypanosome in any stage of its development. Once a flea has become 
infective it remains so for a long time. The rat becomes infected 
through ingesting either the moist faeces of infective fleas or the fleas 
themselves, and the authors’ experiments indicate that the flea cannot 
infect rats through the medium of the proboscis. No evidence was 
obtained that the trypanosome is passed from flea to flea in an 
hereditary manner. Only a small proportion of the fleas which have 
access to infection become infective. 

The starvation of fleas during the incubative period does not hinder 
the cycle of development in the flea. 


LEISHMANIASIS. 

(75) ',Seroeot (Edm.). Infections exp§rimentales ie la souris par deS ;' 
. cultures de H Leishmania tropica , ' ...[The Experimenta!' Infection'' 
^ .' of ' Mice with Cultures of ' I^ishmania iropim,]—BulL Soc, Path, 
''':ExoL^ 1915. Jan. VoL Sv "'No". 1. ; pp. 22-25. 

The, author gives details of 'six. experiments in.', which mice; 'were; 
inoculated " either mtravenously or'intrapeiitoneally with cultures ^ofi 
■L. tropica which he had isolated about '''a ''year previously .■.Trom' a'"^ 
of 'Oriental boil at Biskra.r The,.';:imce..'Were killed four 'months "after 
inoculation. None showed; any 'sMn, ■■lesions, but in five of them there 
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wa..s found to be a generalised infection, and the remaining one was 
bealtbj. The parasites were discoverable both by microscopic 
examiimtioii and by cultivation. 

The results obtained by other observers are briefly summarised and 
the conclusion is drawn that up to the present there is so much diver- 
gence that no definite opinion regarding the identity of the various 
strains of Leishmania can be expressed. 


(76) Laverax (A.). Les Leishmanioses chez les Animanx. [Leishma- 
niasis in Animals.}— Am. Inst. Past. 1915. Jan. Vol. 29. No. 1. 
pp. 1-21,*^ and Feb,, No. 2. pp. 71-104. With 2 plates and 
2 figs. 

iii. Experimental infections produced in different species of animals 
by Leishmania donovani — 

^ It can no longer be held that Mediterranean and Indian kala azar 
differ from each other in regard to their inoculability into experimental 
animals, and particularly the dog and the monkey. The fact remains, 
however, that while the disease occurs as an enzootic among dogs in 
countries where the Mediterranean disease exists, all efforts to discover 
centres of canine leishmaniasis in India have, up to the present, failed. 
It has been found possible to infect dogs and other animals with the 
Indian disease provided a sufficiently large dose of infective material 
be given, but the evidence appears to show that the parasite is incapable 
of developing in Cte^iocepkalus felis, the common dog flea in India. 

The paper contains somewhat lengthy summaries of experiments 
carried out by different observers, including the author, with regard to 
the infection of dogs, monkeys, flying foxes, mice, and rats, and 
reference is made to the negative results following the inoculation of 
guinea-pigs, rabbits, cats, and other animals. 

Summarising the results obtained, the author draws attention to 
the following facts. L. donovani and L. infantum axe both inoculable 
for the dog, certain species of monkeys, the white mouse, and with 
less certainty the rat, but the dog is less susceptible to the Indian 
disease than to the Mediterranean, or to the true canine infection. In 
addition to the fact that natural infection in the dog has not been 
observed in India in areas where the disease is endemic in man, is the 
further fact that it has been found possible to set up lesions in Macacus 
monkeys with the Indian virus, while attempts to infect the same 
species with i. have so far failed. 

A^point which suggests the identity of, the ..two d,iseases, wffiile not 
furnishing absolute evidence, is that ^ Macdms cynomolgm which had 
acquired immunity against the Mediterranean ..disease, .failed tO ' become 
infected, with the Inman .strain, -.while '-a., control monkey contracted an 
infection which rapidly; proved fatal./ ' ' ' 

, „ iv. Natural, and Exp.erimental. infections .produced in di,ffereiit species 
of, animals 'by,: £. tropca— ' 

^ A summary, is given, of the, recorded eases of cutaneous leishmaniaBis 
in , the'' dog,., .from, wvhich .it,,,, appears;; that the,; conditio.n is. '.not :, 

fT t f abstracts of previous, portions of this paper see this Bulletin. 
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Some, of the facts seem to suggest that one or more species of parasite 
difierent from i. tropicu may be responsible for such lesions. 

Experiments are cited to show that the dog, cat, monkeys of various 
species,, mice, rat, guinea-pig, dormouse and merion can be successfully 
infected with L. tropica. 

Among, the animals in which no successes have been obtained are, 
the donkey, horse, goat, sheep, rabbit, sparrow, pigeon, and certain 
lizards. 

The general conclusions drawn may be summarised as follows : — ■ 
The parasite responsible for the disease in dogs cannot be distinguished 
morphologically from L. infantum, and clinically the natural disease 
of the dog closely resembles the condition set up in that species by 
inoculation with L. infantum. And, w^hiie there are still some points 
that require elucidation, the probabilities appear to be in favour of 
the view that the two parasites are identical. 

With regard to the identity of the Mediterranean and the Indian 
diseases, it cannot be objected that animals that are susceptible to 
the one are refractory to the other, but dogs are certainly less 
susceptible to the Indian than to the Mediterranean infection, and, 
while it has been found possible to produce cutaneous lesions in monkeys 
with L. donomni, all attempts to produce similar lesions with 
L. infantum have so far failed. The unique experiments in which a 
cynomolgus monkey which was immune to the Mediterranean disease 
failed to become infected when inoculated with the Indian virus 
furnished valuable evidence regarding the identity of the two 
conditions. 

With regard to the production of cutaneous lesions in animals with 
L. tropica, the question is put whether X, tropica may not be a variety 
of X. donovani or L. infantimi, WThich has become adapted to certain 
conditions of existence or transmission that are different in some 
way from those obtaining in the case of these two parasites. 


(77) & Heckenroth (F.). Un Gas de Leishmaniose 

canine A Dakar. [A Case of Canine Leishmaniasis at Dakar.] — 
Bull Soc. Patk Exot. 1915. April 14. Vol 8. No. 4. pp. 162-164. 

The case recorded in this paper was observed in a native dog in 
French W est Africa. 

The animal was in very poor condition and was affected with mange. 
Numerous other ectoparasites were also' found. At the post-mortem 
examinatio,!! the^ liver was found to be enlarged and pale in colour, and 
the spleen was also enlarged. ThereAvereuiumerous tubercles in the 
lungs in ' wteh. acid-fast, bacilli -w'ere found. ■ ' Smears from the spleen 
and liver' showed ,the presence . of - ■ numerous ' Leishmaniae, '• especially 
" those :,made, irom the former. , -The bulk' of the parasites were free, but' 

, macrophages and. liver cells '.were -both 'found containing "them. In the 
liver smearS' 'there were also 'found cyst-li'keTornis which appeared ,to 
be' iB'':,'a'st'age',:of .multiplication.’ ' 'These, cysts' measured from, 15 to 20 
,, microns.' and contained irom '2 to ■ lO^parasites. ■ The ;,appearane,es ,,.of ■ 
' those„in',„ which only twonr.three. wer 0 ;'Tound'’.suggested,',,'that,;,so.me,;'''','Qf'. 
the individuals had escaped.Tromy .the nyst..' . The parasites, wre' .s'aid' ho 
have closely resembled Leishniania infantum* 
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(T8) ni Cristiista (G.) & Caeonia (C.). Snlla Terapia della LelsiiiiiaRios! 
Interna* [T'he Treatment of Internal Leislamaiiiosis.]— 

1915. Feb. 15. ¥ol 7. No. 151. pp. 82-83. 

The authors state that they have had satisfactory results from the 
intravenous injection of antimony tartrate, the drag being used in a 
1 per cent, solution and given on alternate days, commencing with 
a dose of 2 eg. and increasing to 10 eg. 

(79) Giugni (F.). Sulla presenza della Leishmania donovani e sil suo 
svilnppo enltnrale dal sangue periferlco nel Kala-azar* [The 
Presence of Leishmania donovani in the Peripheral Blood and its 
Cultivation from it.] — Malaria e MalaL d. Paesi Oaldi, 1915. 
Feb. 20. Vol. 6. No, 1. pp. 16-20. 

The author records three cases in which the parasites could be 
detected by microscopic examination of the blood, but all attempts to^ 
obtain cultures from the peripheral blood failed. 

(80) Pavoni (G.). Contributo alio Studio della Infezione Sperimentale 
del M'lis muscuhis eon Leishnemia tropica e infantum, [The 
Experimental Inf ection ' of ■ Mice with LeisJmiania tropica and 
Leislimmua infanttim,] — PatJioIogica. 1915. March' 1. VoL 7, 
No. 152. pp. 114-116. 

The author records the successful inoculation of mice with L. tro-jrica 
and L. tnfafU-um by iiitraperitoneal and intravenous methods, but he 
has failed with siihciitaneous inoculation. Thirty-two positive results 
w^ere obtained with i. mfantmn and six with L, tropica. In a small 
number of eases lesions developed in connection with the skin after 
the lapse of some w^eeks. At first there w^as merely awrelhng and oedema 
of the skill, but a few days later these sw^ellings became ulcerated and 
necrotic. Parasites could be foimd in iic|uid obtained from the 
oedematoiis sivellings. 

In those mice which did not develop skin lesions there was observed 
after an interval of about three months loss of hair and enlargement 
of the Ever and spleen. The parasites were discoverable in these 
organs. ' 

The experiments shed some light upon the question of the identity 
of the parasites responsible for Indian kala azar, infantile kala azar,. 
and oriental boil. ^ , , 

(81) BA Silva, (P.}. Experiences sur la transmission de la leisliman- 
lose Infantile par lBs ’PvaiBs {P'ulex irritam), [Experiments on , the 
Transmission of Infantile Leishmaniasis by Pleas {Pulex irritans),J 

. —Arquiv, Inst SacL 1915. Yol. 4, No. 3 

, ',.pp. 261-267. , 

In this paper the author records his experiments, in which a number 
(of fi^eas were made'to suck blood’ from a:child that was seriously affected 
,with .kala 'Uzar. . The fleas were 'fed upon the author '.for 'a^ period' ' 
of at least fortnight before being used-' and theii' .faeces were carefully 
examined for the presence of any parasites resembling Leishmania* 
Five of the fleas originally collected were rejected on account of the 
presence of parasites of this 'typein^their dej 
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Tke fleas were fixed to threads in a manner similar to that adopted 
by Noller, but silk was used in the place of silver wire. They 
were allowed to suck as long as they wished and were then incubated 
at 22^ C. . 

All the dejecta passed hy the fleas were yer}" carefully examined 
microscopically alter staining with Giemsa, and the fleas were kept 
alive for periods sufficiently long to allow any cycle of development 
to take place. 

Twenty-five fleas were used, but in no case were Leishmania found 
in their faeces whether these were passed during the periods when 
the fleas were placed on the child or during the intervals. 

(82) Yakimoff (W. L.) & Schockov (N. F.). Leislunaniose cutan^e 
(bouton d’Orient), an Turkestan russe. [Cutaneous Leishmaniasis 
(Oriental Boil) in Russian Turkestan.] — C, R, Soc. Biol, 1915. 
March 19. Vol. 78. No. 5. pp. 107-109. 

The authors find that there are two varieties of L. tropim responsible 
for cutaneous lesions in Turkestan. To these they give the distin- 
guishing names major ” and “ minors 

L, tropica major. — The majority of the parasites are large and 
spherical. The cytoplasm often contains vacuoles and the nucleus, 
which is composed of separate granules, stains somewhat faintly. The 
blepharoplast may be either rod-shaped, circular, or curved, and stains 
more intensely. 

L. tropica minor. — This parasite is generally shaped like a rice grain, 
but round and oval forms occur. The cytoplasm is compact and stains 
deeply. In it there can sometimes be seen small black granules resem- 
bling those seen in malarial parasites. The nucleus is oval or round, 
and compact in structure. The blepharoplast is rod-shaped. . 

The large forms may measure 5*5 microns but the small ones do not 
exceed 4 microns in their greatest diameter. 

The Brazilian form of the parasite has not been observed. A mouse 
inoculated intraperitoneally with material derived from a lesion 
contracted generalised leishmaniasis. 

Good results have followed the dusting of the lesions with medicinal 
methylene blue. 

A dog was seen which had one lesion on the neck and one on the 
back. In these parasites measuring 8 microns were found. 


SPIROCHAETOSIS. 

■{83); Zinsser (IL), Hopkins (J. G.) '& Gilbert (Ruth).' Notes on the 
' . Cultivation of Treponema pallidum-— 'JL Experim. 'Med. 1915. 
Mar.T. YoL 21. No. 3. ■ ■ pp. 213-220. With 1 plate. ; , 

' The; authors: confine themselves in 'this paper to ■a, discussion: of 
methods; employed after a strain of therirganism has. once been obtained 
in vitro, leaving for a' future .report the. subject 'Of obtaining., primary' 
cultures irom.Tabbits, inoculated intratesticulaiiy from;, human .sources. 

'■„ T'he': strain used in these 'experiments wa.,s first' pas'sed, under, great.;, 
,pres:sure, through a Berkefeld' ■N:..filter '-which had '/.been, used', ^before,,: 
i,aEd ,it', so .'happened that', the treponema.,:,came' '.through,' ::With 0 ut ': 
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bacteria. To test filtration as a metliod of isolation 44 filtration 
experiments of duration varying from one minute to two hours were 
carried out, but in no case -were spirochaetes obtained without accom- 
panying bacteria. The authors believe that these experiments prove 
that ail ultramicroscopio form of the spirochaetes does not exist. The 
first pure cultures were obtained by Noguchi’s method, employing 
heated human ascitic fluid mixed with agar after the addition of fresh 
rabbit kidney, the medium being covered with sterile paraffin oil. 
Successes were also obtained in gelatinised horse, ox, or sheep serum 
with and without the addition of tissue. It was necessary for other 
investigations to obtain large quantities of culture in a fluid medium, 
and the most successful method devised was the following : — ^Fluid 
serum-agar w^as poured into 200 cc. flasks to a height of about an inch. 
Pieces of sterile tissue were introduced and the medium inoculated. 
When the agar had set it was covered with a mixture of either salt 
solution and heated ascitic fluid, or slightly acid broth and ascitic fluid, 
up to the neck of the flask. A few pieces of sterile tissue w^’ere floated 
in the liquid, and a layer of paraffin oil was placed on the top. 

Large quantities of growih w^ere obtained in the liquid in from 
2 to 4 weeks. Subsequently it ^vas found to be unnecessary to use 
any agar, and for 6 months the strain has been maintained in serum 
broth mixtures with sterile rabbit kidnejn 

A number of experiments induced the authors to use heated tissue 
in the place of fresh tissue for addition to the medium. This was tried 
after the tenth culture generation and good growths were obtained. 
Cultures have been obtained in media composed of slightly acid meat 
infusion broth With heated sheep serum, together wdth autoclaved 
rabbit kidney, liver, spleen, brain, lung, heart, and skeletal muscle. 
It was also found that the tissue could be replaced by living Staphylo- 
coccus aureus^ Micrococcus candicans, or other organisms. Finally the 
same strain was successfully cultivated in a simple medium composed 
of meat juice as obtained in the preparation of broth after autoclaving 
without other additions. 

The authors do not think that the organism could have been 
cultivated in these media immediately after isolation. The ease with 
which cultures were obtained led them to take steps to make certain 
that , Tfepomma pallidum was in ■ reality the organism cultivated. ' 
Inoculation of rabbits before attenuation occurred had unfortunately 
been omitted, but comparison with three strains obtained from Nooijchi 
confirmed the identity. 

The treponemata are obtained by first centrifuging slowly to 
.precipitate the clumps of coagulated protein, and then at Mgh speed to 
collect' the organisms. ^ The yield maybe increased hy triturating the 
coagula in a mortar and treating them separately. 

, ■ Lung ' tissue;, and supra-renal tissue appear to ' have been;', especially 
; 'favourable "tissue 8 "'t 0 ;use. '''0"., ■ 

,,(84)' WouBACH ,fW., '.B:.). ,;Ob the MlteraMfltsr ' /a Biology: o!' .Spiro- 
, , ' :'ehaetes.— /I.;, Tmp. . event Med, ■ 1915. ' 'Feb'.; ■ Vol '' 2. 

No'./8. ■■;pp.i;494-5C©.v '' ■'''Withv2'plateS;'''Com 

Spifochmta duttoni , — ^In studying this parasite the author has 
employed the technique of which he published an account in the 
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Journal of Medical Research in 1914, and by means of whicL. parasites 
can be stained in sections and their distribution accurately studied. 
The results obtained confirm t.hose of Marciioux , and Couvy, who 
worked with the spirochaete of the fowl in Argas persicus^ in disproving 
that the granules found in the epitheKal cells come from, spirochaetes. 
The method also proves that spirochaetes migrate through all the 
tissues and the ova of ticks, and that all the phenomena of transmission 
ca,n be explained by this fact alone. Coiled and ‘‘encysted ’’ forms 
can he found in the muscular and connective tissues of ticks, but they 
probablj?' have nothing to do with multiplication. 

Since it was shown by Todd and Wolbach that S, duttond could be 
forced through a Berkefeld filter by a pressure of over 50 pounds to the 
square inch, the work in connection with the filterability of spirochaetes 
was carried on with free living spirochaetes— N. elusa and S. biflexa. 
S. elusa shows all the morphological characters presented by pathogenic 
spirochaetes including the coiled and “ encysted ” forms. All attempts 
to show that these latter forms had anything to do with reproduction 
or were even viable failed. 

By repeated filtrations in series the author was able to get 100 per 
cent, of filtrates containing spirochaetes, the effect probably of a 
process of selection. By suitable technique he was also able to show 
the presence of spirochaetes in the thickiiessof the walls of the filter used. 
While repeated filtration increased the motility of the organism, direct 
subcultures gradually lost their power of movement. 

The non-pathogenic spiral organisms isolated were capable of 
multiplying in and on artificial media with the production of visible 
colonies. On the other hand their morphological characters were very 
like those of the pathogenic spirochaetes and of Treponema ■.pdUd'um, 


TOXOPLASMOSIS. 

(85) Laver AX (A.). Nouvelle eontrihution a Toxoplamia 

gondii, [A Further Contribution to the Study of Toxoplasma 
' gondii,]----B!dL 'S9C. Path. Exot. 1915. Feb. VoL 8. No. 2, 
pp.' 58”63. With 1 text-fig. 

In addition to the animals previously reported as having been proved 
susceptible to this parasite by. experimental inoculation, the following 
have been successfully infected by the author dwarf mice, field mice, 
jerboa, and European dormice. Failure has followed the inoculation 
of. small dormice (of Southern Europe' and. North. Africa), a musk .rat, 
and pigeon." Details of the.' various ■.inoculations are given, 

'.Attention;' is drawn to the fact'that while ..mammals and birds can'' 
■be'StiecessMly infected, closely 'allied, animals such. as- the rat„„'ajid',the' 
'mbuse, 'and,'' the .two kinds .-of dormice, may be susceptible , and insus- 
'Ceptible,,', respectively.' ' It is also- stated" that the' parasite, which 'in 1.913 
was'iound' .to, 'be . of. very' low virulence 'ior the pigeon, .'has' eo'mpletely , 
lost 'its po'w^er'of infecting' that bird 'after numerous passag.es 'through 
the mouse. 

Regarding the morphology of the parasite the author states that 
during his earlier observations on the parasite certain appearances 
were encountered which suggested that multiple division of the nucleus 

imans B2 
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took place. In preparations stained by the iron haeniatoxylin method 
groups of toxoplasms were found apparently enclosed in a cyst. 
Subsequent examinations showed that in reality these parasites were 
enclosed in cells the nuclei of which had not taken the stain. The 
author now expresses the view that in the multiplication of the parasite 
.multiple diAusioii of the nucleus of the parasite does not take place. 

i^fumerous preparations have been examined for the presence of a 
'ceiitrosome in the parasite, but none has been discovered. Nor has 
the author been able to see the least trace of a flagellum either in 
freshly obtained parasites or in parasites kept in a moist chamber 
for 48 hours. 

A iiiimber of attempts to obtain artificial cultures have failed. 


PROTOZOA. 

(86) Woodcock (H. M.) & Lapage (G,). Observation on the Life- 
Cycle of a New Flagellate Helkesimastix faecicoh^ n. g., n. sp.: 
together with Remarks on the Question of Syngamy In the 
Trypanosomes. — Proc. Roy. Soc. 1915. Feb. 1. Series B. Vol. 88. 
No.' B 604. pp. 353-370. With 2 plates comprising 60 figs. 

The flagellate described in this paper has been found in the faeces 
of the goat and sheep, and during its passage through the alimentary 
canal it appears to remain in an encysted condition. The cysts are 
spherical or ovoid, and measure about 3 microns in diameter. There 
is a distinct but not very thick wall which appears to be single. The 
protoplasm is homogeneous or finely granular, and the nucleus and 
sometimes a kaiyosome can be made out, but there is no vacuole. 
No division takes place within the cyst. In artificial cultures the cyst 
wail may disappear within about 22 hours and the parasite may become 
somewhat elongated after its disappearance. The wall ' does not 
rupture as is shown by the fact that no empty cyst is left behind when 
the parasite moves away. Excystment has only been observed in 
preparations in which aerobic bacilli were iiiimerously present. The 
elongated parasite shows a minute contractile vacuole. Within a few 
ininuteKS small jerlg^ movements were, seen, and,, a short , flagellum 
projecting from about the, middle of the body was obse,rved. ■ . The' 
parasite then increased somewhat in size, and the flagellum became 
longer and moved towards the anterior end of the body. Within about 
■20 minutes sho^rt gliding movements were observed.*” and in an, hour 
the 'parasite was,, seen to glide steadily -out of the field of^ vision. 

■In the meantime the protoplasm had become granular and the'nucleus 
could' not be m,ade '.out. , 

,■ The active'' individuaT is^"^ as. being ' shaped rather like a 

■carrot' .and' measniing 6:'to 7 microns in, length, by" 2. to, 2:5 in ■w'idth. 
.The'' 's,mgle' flagellum, is, two' 'to '.three ".times '.the' length; of the' body, 
'is' always'. directed .backwards, .'is ''dorsal, in', position. There 'is "no 
.'centrosome. '' ' JV' '.. 

Two types of movement".. are. '■ exhibited. , .O'ne,' is ^'' seen^ 
organism glides along the surface of fluid, during which the only 
movements of the organism itself are^ slight jerky motions from side 
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to side made "by tlie anterior end. Possibly surface tension plays some 
part in the production of tins type of movement. When an individual 
is in the depths of a liquid medium undulating movements of the body 
and the flagellum are made. 

After remaining active for some hours multiplication commences. 
All individual that is about to divide comes to rest and acquires a 
rounded shape, the flagellum being apparently lost. At this stage two 
karysomes can often be seen in the nucleus. In a few minutes the 
body becomes elongated and then dumb-bell shaped and the nucleus 
divides, one part going into each end. About this time two new flagella 
appear, one towards each end and at opposite sides of the body. 
Ultimately the two parts separate from each other. The whole 
process takes from 15 to 30 minutes. In cultures multiplication goes 
oil for two or three days, and then conjugation occurs. Actual con- 
jugation has not been observed, but in preparations in which it has 
been effected the pairs of individuals generally have somewhat 
characteristic morphology. One is usually longer and not so plump- 
looking as the other, and the posterior extremity is turned slightly 
to one side. A foot-note states that it is considered that the tendency 
to adhere in couples is purely a matter of surface tension. A detailed 
description is given of the series of changes observed in a pair of these 
adherent and subsequently united individuals up to the time when 
by a process of shrinkage it becomes rounded in shape and provided 
with a cyst wall. Many hours appear to be necessary for the completion 
of the development. The biology of the parasite is to form the subject 
of further investigations, but it is said that repeated cultivations of 
the parasite while in the active condition leads to a loss of power of 
cyst-formation, the flagellates simply dying off after a time. 

In some instances parasites with as many as five flagella and nuclei 
have been observed, these forms, however, do not become cysts, but 
di\dde. It is thought that they do not represent true syiigamy, but are 
due to physical rather than vital factors. The authors think that the 
observations made on the non-conjugating strain, which they had 
cultivated through 35 generations during 20 weeks up to the time of 
writing, warrant the view that the power of cyst-formation and of 
undergoing true syiigamy has been lost by it. 

In the authors’ view this has some bearing on the question of the 
absence of syngamy in tr 3 rpanosomes, surfeit of nutrition and absence 
of any chemical substance to which flagellates react by conjugation 
explaining the absence of syngamy in the trypanosomes. The objections 
which may he raised are : 'trypanosomes may be inoculated indefinitely ; 
without showing conjugation ; binucleate flagellates of insects have 
an , alternation of hosts but it appears to be unlikely that syngamy will 
Ue' observed in them. In the third place in the Haemosporidia, in spite 
of alternation of host, conjugation occurs. 

(87)' 'Stephehs (J. W. W.): ' On 'tlie. Peculiar Morphologleal Appear- 
" ''' anees of a Malarial PM2iS\i%,~Ann,'Tfop, Mei, & Parmit, ,1915. 

'Vol 9, ,'No. I.-' pp. 169-17'2. With.l coloured-plate. 

In this, paper the author refers'’ to' and, figures malarial parasites found 
; in,:a''film of blood taken from a child' on the ■Gold,,Coast which resembled 
the parasite described by him as P. tenm. The slide in question was 
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prepared by Le Fanij who noted the peculiarities of the organisms 
present in the blood before the author’s description of P, tenue was 
published. 

The following points are emphasised. The blood cells show no 
evidence of stretching or distortion, and the peculiar forms of the 
parasite occur in all parts of the film. Large, apparently nomal, 
quartan parasites are present and it is possible to trace a transition 
from the normal ring forms to those in which only particles or strands ‘ 
of chromatin occur without any cytoplasm. Three views as to the 
nature of the parasite appear to be possible : that they are a new 
species ; that they represent degeneration forms ; that they are 
artificial forms produced outside the body under unknown conditions. 

(88) Franca (C.). Queiques Observations sur ie Genre Leucocytozoon. 

[Some Observations regarding the Genus Leucocytozoon.] — Bull. 

Soc, Path, Exot: 1915. Apr. Vol. 8. No. 4. „ pp. 229-241. 

The nature of the host cells of the Leucocytozoa. 

The majority of the leucocytozoa are recognised by their sexual 
forms, and' they can be divided into two groups based upon the 
appearance presented by the host-cells. 

In the first group are the parasites W'hich are oval in shape and 
are parasitic in cells w’hich shovr fusiform prolongations. In the second 
group are the rounded parasites, the cell-hosts of which do not show 
such prolongations. The views that ha'V'e been expressed by a number 
of observers regarding the nature of these host-cells are briefly 
recapitulated, and the author describes some of his own observations 
on the question. 

He states that he has been able to establish the fact that the two 
types of leucocytozoa are in reality parasites of the red blood 
corpuscles, and that they are in fact erythrocytozoa. 

With regard to schizogony in the Leucocytozoa the author concludes 
that, taking into consideration the observations of other investigators, 
the following facts may be considered as established : 

Schizogony occurs in the internal organs and gives rise to a number 
of meiozoites. The schizoiit does not possess any cyst wall. The 
processes of schizogony occur- simultaneoiisiy in all the schizoiits, so 
that in an ' infected animal in which the, 'parasites are undergoing 
division all are in the same stage of muitiplication. The periodic 
increase in the numbernf gametes'of L: carulhrfi m IkeMoo^ of the ' 
host are explained by processes of schizogony. 

The third section of the^ paper deals 'W.ith the Genus Leumcyiozoon 
,and its' .characters. . ; '" 

v' The author thinks that although the parasites classed as leucocytozoa 
are reality haemocytozoa,-. the name 'should be retained in spite 'of 
its being incorrect. ' ■ , , 

■ ; ':,The, adult gametes are: of two 'distinct types morphologically and 
also in, '■ regard ; to,;, the ■■ effect,'. .which ■ they . produce ' .on the ' host ; celk. 
Stru.ctura!ly however, the' two' typeS'Closely Tesemb,Ie other. ' . 

,'';.:'VThe:,macroganietocyt'es',''nf'' ■ronn'd''or ,of'"'the:' o'vah'type poss'ess' 
granular cytoplasm, and their nuclei, which are round, are composed 
';of'.'., granules one of' :''v^ch,''.';,is; ^especially',^^ ,may' .he ^■'intra-::;or ' ■ 

..'feslranuclea^ '''positioh.; :''':''iT^ 'is,': '''analogous ■ ' in^ some,, '''.'of ; its ; '' ' 

;,'.'chai^bt&,' hO';,'''a '. '.hlepharoplast 
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The microgaraetocytes are also rounded or oval according to the 
species. They have a smaller amount of cell substance. Their nucleus 
is somewhat large, oval or irregular in outline, and shows no caryosome. 

Ordinarily the parasites contain no pigment. 

The microganietes closely resemble the corresponding stage of the 
plasmodia. 

The genus Leumcytozoon should be included with the genera 
Plasmodium^ Laverania, Haemoproteus, Proteosoma, and Haemo- 
ajst'idkmi in the family Haemamoebidae Eoss. 


(89) Mesnil (F.). Sur la Position Systematique des H^mosporldles. 
[The Position oi the Haemosporidia in Schemes of Classification.] 
— BulL Soc. Path, Exot, 1915. Apr. Vol. 8. No. 4. pp. 241-244. 

After discussing certain points raised in Fraxca’s paper (see 
above) regarding the classification of these parasites, the author 
concludes that the Haemosporidia, or better the Haemocytozoa, 
comprise a number of parasites w-hich have no common characters 
save those that are common to the Coccidia in general. This method 
of grouping is not longer permissible. The names Haemocytozooii and 
Leucocytozoon may be retained to designate parasites occurring in one 
or other type of blood corpuscle, but it must be understood that these 
names have no taxonomic value. 


(90) Abie (Helen). The Sporogony of Haemoproteiis colmnhae , — 
Indian JLMed. Research- 1915. Jan. Vol, 2. No. 3. pp. 671-680. 
With 3 plates. 

The author’s work was carried out in connection with the investiga- 
tions of Actox and Knowles [see this Bulletin, 1914, Vol. 2. 
p. 180], and the results supplement those of these authors. 

The fly used in the experiments w^as LyncJiia yyiaum and a few details 
are given regarding the general characters of this fly. 

The fly is a small hippoboscid with a small abdomen and long 
overlapping wings. The total length of a iie%v born fly is 5’ 5 nim. and 
the wings measure 7 mm. ' The front of the head is characterised by 
projecting pmlps, enclosing the haustellum. The flies begin to deposit 
pupae about a week after they have hatched out, and the mature fly' 
emerges ' from the pupa case after a period ranging from 31 days 
upwards depending upon the' temperature. The' fly will feed upon a 
pigeon within a few hours of hatching. 

The fly cannot be kept, without .food for more thauAB hours, ■ and 
there appears to be nothing that can be: substituted for blood as food;; 
B'oth" sexes carry: the infection.'," 

, 'The alimentary canal of; the fly .conforms to. the generalplan 'se'en :,ia, 
bloodsucking, flies., 

:'The'.,saliv,ary, glands,, .which are about' 1' .mm. in length by 0*2 ittiii.,iii' 
,„':wddth,.'occupy',a. ventral positioa -in the abdomen.' The d:ucts from'„t,hese 
glands,.' which are' lined '.by large epithelial cells, lead to'^ gobH-s,haped, 
::.b.o,dies , which are lined with small papillae. Beyond these structures 
.the, ducts are thicker walled and' coiled, .and they subsequently join 
and lead to the bulb. The parasite, the flagellating parasit'CS, and the 
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Termiciiles iave been described by other authors and no repetition of 
their morphological characters is given here. 

The zygotes are generally found in the lower part of the inid-gut^ 
not far from the Malpighian tubes. They range in size from 7*2 microns 
to large bursting cysts measuring 36*5 microns. In these larger parasites 
bundles of sporozoites can sometimes be seen. The zygotes contain 
rounded particles of pigment scattered through their substance. The 
sporozoites have been found in large numbers in the salivary gland- 
substance and also in the secretion from the glands. The sporozoites 
are the ordinary sickle-shaped bodies as found in Proteosoma and 
measure from 7 to 10 microns. 

Brief details are given of experiments vrhich showed that new-born 
flies can acquire the infection from infected pigeons and also that 
infected flies can transmit the infection to clean pigeons. These 
experiments also furnished evidence vrhich appeared to contradict 
ARAGAO^s statement that if infected flies are fed for three days upon 
clean pigeons they cease to be infective. 


(91) Gokbee (R.). Zur Uefeertragung von Haemoprokus columbae. 
[The Transmission of Haemoprofeus cohmbae.] — Arch. /. Protis- 
tenk. 1916. Mar. 1. VoL 35. No. 3. pp. 316-323. 

In this paper the author reiterates the views regarding the 
transmission of Haemoprotem columhae which he expressed at the 
Intematioiial Medical Congress in London in 1913. 

The concliisions arrived at as a result of his experiments carried out 
in 1910 in Africa may be summarised as follows : — 

The parasite develops in the &y—Lynckia capensis olfersia — only as 
far as the ookinete stage, and flies remain infective so long as ookinetes 
persist in the stomach. 

Flies become clean when they have a full meal on an uninfected 
pigeon, but the flies never become immune and can be reinfected. Flies 
cannot become ‘‘ clean ” when they feed upon infected pigeons. 

The infection cannot be transmitted from pigeon to pigeon experi- 
mentally by inoculation with blood, but if the blood is first placed for 
a time in a moist chamber under conditions causing the production 
of ookinetes infection can be produced. It can also be produced by 
inoculating with materials derived from the lungs. 


HELMINTHS. 

; (92) Gamer (g. H.). , ■ A Mevised Check List of the' Animal Parasltles 
of ,;Domestieated Animals ■ in. India*— JL ' Comp. " ■ Path. 'S 
; Therapeutics. 1915. , Mar. Vol. 28. No.,1. pp. 67-76. 

A preliminary check list was published in 1910 in thQ Journal. of 
: Tro^cal Veterinary Sdence^' Vol.--5.. . No. 1., This list , has,, novr been 
considerably added: ',to,^xevisedy ■ and,,: corrected, .and ''the, '''older, names' 
' .''by which parasites used to be "known have been replaced by their more 
' .'recent namiS'.” 
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(93) Seurat (L.-G.). Sur i’existence en Alg^rie, liii Dermatoxys xeligexa 
(Riid.) et siir !es affinit^s du genre Dermatoxys, [The Occurrence 
of DermMoxys veligera (Rud.) in Algeria and the Relationships of 
the Genus Dermatoxys, — C. R. Soc. Biol, 1915. Mar. 19. Vol. 78. 
No 5, pp. 75-79. With 4 text-figures. 

Dernuitoxys veligera (Rud.). — The parasite is white in colour and 
has a cuticle marked with a fine transverse striatioii. The head is 
rather wider than the portion of the body immediately behind it. 
There are two large lateral alae which extend backwards as far as the 
bulb of the. oesophagus. The excretory pore is very small and is situated 
just posterior to the bulb of the oesophagus. The mouth is margined 
by three lips each of which carries two papillae and on its inner face 
a tooth. The bulb of the oesophagus is devoid of any denticular 
apparatus which is so characteristic of the Ox}mres. The oesophagus 
ill the female measures ^ the length of the body and in the male is 
rather longer. The nerve ring is placed in an anterior position. The 
male measures about 11 mm. in length and 435 microns at the thickest 
part. The body is straight or slightly curved at the caudal extremity. 
In addition to the cephalic alae there are two verj’' long lateral wings 
on the posterior portion of the body which unite just in front of the 
extremity of the tail. The tail is regularly conical and the cloaca opens 
400 microns in front of the extremity. At a point 700 microns in front 
of the cloaca there are 10 to 17 parallel cuticular ridges which are 
placed transversely in a manner resembling a curry comb. Between 
these ridges and the cloaca there are two rows of small projections. 

The pericloacal area is covered with sessile papillae which nearly 
touch each other. In front of the anus there are six papillae, four of 
which are situated on the superior lip. The inferior lip shows three 
papillae of which the middle one is the largest. There are two large 
post-anal papillae. 

The spicule is very small, measuring only 85 microns. 

The female is about half as large again as the male. The conical 
tail is covered with a little sheath of brown chitin. The excretory 
pore opens T3 mm. from the bulb of the oesophagus. The ^mJva is 
not prominent and opens just anterior to the middle point of the 
body . The ovijector and the vagina have remarkably thick muscular 
walls. In its distal part the ovijector is related to a dark-coloured 
ovoid glandular structure. 

The eggs are shghtly flatted on one face and measure 110 by 50 
microns. The inner surface of the shell is lined with a very distinct 
vitelline membrane and at one' pole there is an area where the shell is 
less resistant. 

The parasite occurs in the caecum of Lepus kabilmm, 

{94)>Railliet (A.) & Henry' (A.). Sur un C^nure 'iC; la. GerMIe' 

' :'pieds veins, ' [A Coenurus of 'the Hairy.-footed'Gerbil.]-— 

- PMk ExoL : 1915.' . Apr., :- 'Vol,8. No. ,4. pp,., 173-177. 'With' 

, , ' '3 text-figures. , 

'' ' This ^parasite was found in the abdominal wall of Tunisian gerbiL 
It rneasured '12*5 by TO* 5 :millimetres and.'its, outer surface was' slightly 
bosselated. .' ". On .■opening the. cyst-hhe. bosselationS" were.'.found to be 
,'inuch'''more,':'promment' On the 'inneriaceiand^ 'e of them showed a 
number of secondary ' proimnenc'es;. on 'their ,'sur^^ 
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Examination revealed that each of these secondary projections 
contained an iiivaginated scolex which wms provided with a double 
row of hooks and four rounded suckers. The paper contains a list of 
the coeiiiiri known up to the present together wdth a tabulated state- 
ment regarding the iiiiniber and size of the booklets present in each. 

The authors conclude that the cyst described is a new species and 
suggest the name Coemirus or Mtdiiceps glomeratus. 


(95) Seubat (L.-G.). Sur deux nouveaux Spiropt^res des Carnivores, 
[Two New Spiroptera of the Carnivora.] — C. R. Soc. Biol. 1915, 
Apr. 30. Vol. 78. No. 7. pp. 157-161. With 6 text-figs. 

1. Habromma grinuddiae n. sp. — This parasite has been found in 
the oesophagus and stomach of the Algerian fox upon two occasions, 
and, in all, two females and four males have been examined. 

The general characters of the species are : — The body is stout in 
comparison with its length in the posterior two thirds, but the anterior 
third is attenuated. The thick cuticle is transversely striated, the 
striatioiis being 12 microns apart. There are two precervical papillae 
symmetrically placed slightly anterior to the nerve ring. The buccal 
cavity shows two lateral lips which have three teeth upon them, and 
a dorsal and a ventral lip the edges of which are hollowed out. The 
buccal cavity is short, but the oesophagus is long. In the female this 
amounts to | of the total length and in the male to nearly half. 
The excretory pore opens immediately posterior to the nerve ring. 

The female is about 22 millimetres in length and is 780 microns in 
thickness at the thickest part. The- tail is short and conical. The 
vulva is small and not prominent. It is placed about the middle point 
of the body. The ovijector is directed back'wards, the vestibule has 
thick muscular walls, and its small lumen contains about six eggs. 
The uterus is Y-shaped, The epithelial cells lining the unpaired branch 
appear to be in contact with each other obliterating the lumen, but 
the paired branches which , are a little longer run backwards and 
contain a number of eggs in linear series. 

The ovaries are slender and long. The eggs have thick shells, and 
c out aiii mature larvae. They measure 52 hy 31 microns. 

The males measure about i5 milhmetres in length and 370 microns 
at the thickest part. The tail is curved at its extremity. The cloaca 
which is bordered by rather prominent lips opens 330 microns in front 
of the' posterior extremity . - In the -precloacal region the ventral: aspect 
of the body shows a number of small longitudinal ridges. The caudal 
wings measure 1“5 mm. The dorsal aspect of these shows a very- loose' 
transverse : striation,' w ventral aspect shows' longitudinal 

striations placed much more widely apart. 

There are six pairs of pedunculated papillae near the cloaca, three 
pairs of very small papillae just in front of the extremity of the tail 
and a large unpaired papilla on the superior lip of the cloaca. 

The spicules are not quite equal in length, and the longer one which 
, is'xounded at its extremity is thicker 'than the finer onewhic:h terminates 
in a point. The longer spicule is about k 5 mm. in length. 

Habromma noiiveli n. sp. — Only the female of fhis worm is known, 
and of these six specimens have been found in the stomach and intestine 
;::pEr:a':::gehet;;killed^near/^^^ei:S:.'.'';'^:y^ 
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•This parasite is white or pinkish in -colour and has two lateral wings 
which begin 80 microns behind the head and extend to a point one 
millimetre in front of the anus. The cervical papillae are asymmetric- 
ally placed, the left being anterior to the right. The excretory '>pore 
is very distinct and opens on the ventral surface of the body posterior 
to the right cervical papilla. 

The mouth is bounded by two lateral lips canyiiig three teeth which^ 
project slightly into the buccal cavity. The rim of the buccal cavity 
shows three pairs of papillae. 

The female is about 15 millimetres in length and has a short conical 
tail which is truncated obliquely, the truncated part showing about a 
dozen little prominences arranged in a circle. The oesophagus is about 
“ 1/5, 7 ” the length of the body, and the vulva, which is difliciiit to 
make out, opens immediately anterior to the middle point of the body. 
The ovijector exactly resembles that of Hahronenia cheviwixi. 

The extremities of the branches of the uterus form S-shaped curves. 
The oviducts are 800 microns in length and the ovaries 3*5 mm. in 
length and narrow. 

The eggs are elliptical, possess thick shells, and measure 38 by 20 
microns. 

The male parasite is unknowm. 

(96) Seueat (L.-G,). Sur deux nouveaux parasites du lenard 
d^AIgdrie. [Two New^ Parasites of the Algerian Fox.] — G. J?. Soc, 
Biol 1915. Apr. 2. VoL 78. No. 6. pp. 122-12f3. With 4 
text-figs. 

Spirocerca subaequalis Molin. — ^A single female of this species was 
found in a tumour near the pylorus of the stomach of one of two 
Algerian foxes examined. (For a description of this parasite see this 
Bulletin. VoL 1. No: 5. Dec. 1913. p. 312, In the original of the 
paper there abstracted the author referred to the parasite as 
Spvroptera subaequalis.) 

The other parasite, Allodapa numidica ii. sp., was found in the 
caecum. In one of the foxes there w'ere 88 females and 34 males, 
and in the second one male and three females were found. 

The general characters of this species are as follows : — 

The body is straight and slender except for a curving of .the tail in 
the male. The. cuticle is thick and very closely striated transversely. - 
There are no cephalic alae. The excretory pore opens o.ii the middle 
line of the ventral surf ace not far from, the nerve ring. ' , 

There ...are twm lateral lips to. the -mouth, but, they are not very well 
,'marked. Each carries three papillae. The buccal, cavity is divided 
.into , two " portions. T.he .upper part .■ is" bounded by a thick chitinous' 
.wall, .while the. lower portion, . -which .has equally,' thick walls, has three 
slightly projecting teeth marking '-the- entrance to the oesophagus..:' 

■The oesophagus -is slightly swollen -in- the posterior part and ,co,nne,c.'ts 
by means ,.of ' a constricted,, part -with' a ■ distinct bulb .'containing-" the 
teeth.-.- . 

"■ The -.male .worm measures from. l-S'S- 'to , 18 mm^./in length -and -.370 
■..microns at its thickest part^-'''- 

The,- tail may show either'--'a'.slight-,;Curve-'or, a,'CQ''mplete.,-.'tura.''.^^ 
-.cloaca has prominent lips. The caudal alae are very small. On the 



[June 1915.. 


68 Biting Flies, 

ventral surface there is an oval area showing marked transverse, 
sfcriatioii and surrounded by -series of rectangular plates of cuticle.. 
There are four pairs of pre^anal and six pairs of post-anal papillae. 
The caudal glands open immediately behind the second pair of papillae. 

The spicules measure 600 and 440 microns in length. The large one- 
is striated transversely and its free portion is thickened. 

The female measures about 25 mm. in length. The excretory pore- 
opens 600 microns from the cephalic extremity . The vulva is prominent 
and opens immediately in front of the junction of the anterior and. 
middle thirds of the body. It is connected with an ovijector 1 mm. 
ill length. The ovijector has very thick walls and is lined with cuticle 
continuous with the external cuticle. 

Three parts of the sphincter are distinguishable. The first part has. 
a very thick cuticular lining, the middle portion has a number of 
elongated cells placed transversely between the muscular coat and the 
lining, and in the third portion the muscular coat gradually diminishes, 
in thickness. 

The branches of the uterus are very long and are folded upon them- 
selves , a number of times. ■' 

There is no distinct seminal vesicle. The ovaries are about 4’ 5 mm. 
in length and are placed one immediately in front of and the other 
immediately behind the vulva. 

The eggs have thin envelopes and measure 63 microns in diametre* 
They are nearly round, and contain mature embryos. 


BITING FLIES. 

(97) Roubaud (E.). Sur un essai d’^Ievage de Glossines dans las 
laboratoires d’Europe. [An Attempt to raise Glossinae in the 
Laboratories of Europe.] — Bull, Soc, Path, Exot, 1915. Jan. 
YoL8. No. 1. pp. 3T-36. 

This paper contains what appears to be the first record of attempts 
to raise Glossinae in European Laboratories. The author who returxied 
from Senegal in December 1913 brought with him about a score of 
pupae belonging to the species G-, palpalis and G, morsitans. The older 
pupae were killed off by the cold during the winter, but the younger 
ones survived and a certain number of adults were hatched out in the 
Pasteur Institute. The flies were kept in incubators at 24-25° C. and 
were fed daily upon guinea-pigs or rabbits. 

Only two specimens of (7. palpalis were obtained and both of these 
were males.' These 'flies, lived 'for. about five weeks, but 'the absence 
of any females, made it impossible to raise a, fresh generation. ' ' , 

The pupae; of fj. morsiiam gave rise to' Two males and six females. 
One of these flies formed the starting point of a strain which had at 
the time of writing been, maintained dor a year. ''The conditions under 
which 'the. flies were kept 'were :.,' 'a temperature of '24° to '25° ■C.,,, arid' 
an average humidity of 50-55 per cent. At this temperature' a 'larva', 
was produced eveiy 10 or 11 days, and one of the flies dropped aa 
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The duration of life of the flies varied from three weeks to five-aud-a- 
.half months, and the period elapsing between the formation of the 
pupa and hatching wns from four to five weeks. The total number 
of descendants obtained from one of the flies during the course of the 
year was only twenty, but a number were lost through accidental 
•causes during the months of August and September. 

It is said that to raise the flies satisfactorily in incubators there 
must be some means of ventilating them so as to obtain a change of 
air, as otherwise the development is poor. In the case of G. morsitans 
a higher percentage of moisture than 60 is to be avoided. 

During June some of the flies were exposed to a temperature of 
10° to 27° C. for a period of a ^veek and they survived, but the author 
thinks that C4Iossinae would never survive in Europe under natural 
conditions. 


EABIES. 

(98) Moon (Y. H.). Further Observations on the Effect of Quinln in 
Rabies. — Jl, Infect. Dis, 1915. Jan. VoL 16. No. 1. pp. 58-62. 

The author gives a summary of seven groups of animals — ^rabbits 
and dogs — ^which were infected experimentally with rabies (street 
virus) and treated with quinine either by the mouth, or by subcutaneous 
and intravenous injection. 

A brief account is also given of two cases of rabies in the human 
subject which w^ere subjected to treatment along the same lines. In 
both of these cases the disease was somewhat far advanced when 
treatment was resorted to. 

The conclusions may be summarised as follows 

Quinine is not constantly effective either as a cure or as a protective 
agent in rabies in animals, and when given in the later stages of cases 
of the disease in man it produces no significant results, It would 
appear to have the effect of retarding the development of the disease 
if given in large dose during the period of incubation. 


(99) Kkumwiede (C.) Jr. •& Mann (A.lice G.). The Effect of Quinln' on 
Rabies. — JL Infect Dis.; . 1916. Jan. Yol 16. No. 1. pp. 24-25. 

The, experiments recorded in this paper were carried , out to check 
the results published by Moon .in 1913. Owing to' the results obtained 
the' work was discontinued, but the negative results piibiished by 
Cummings, and by^EnoTHiNGHAM and Halliday, warrant the.publica-. 
tion of the authors’ results.- ■. 

A number. of rabbits were inoculated'^ 'intracranially with fixed virus' 
'and,: were .subsequently treated .with '.quinine,' the treatment being' 
'.started on different days after' -the '.inoculations. Quinine bisulphide- 
W'Us 'used;in a.l to 8' solution in' 'water., and it was, administered ''by 
in|ection,'' but.it.isnot 'Stated -by what path the injections were giV'en. 
,Bo,me 'of the rabbits were,, killed with-.' quinine." 

'- The, quinine did not appear^to'.'-.have -the least effect' 'upon '■hhe'''corlise' 
of' the .disease. 
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Six dogs ■U'Mch had been inoculated intracianially with street virus 
were also subjected to treatment ■ with quinine, but save for one case 
in which the period of incubation was rather prolonged, although not 
beyond what is seen in natural cases, aud one case in which there was 
a remission during the course of the disease, all the animals reacted 
ill a normal way and died. The virus obtained from these dogs was 
pathogenic for guinea-pigs, and typical Negri bodies were found in 
the brain tissue of each one of the dogs. 


MISCELLANEOUS. 

(100) Griffiths (J. A.). Bemodectic Mange of Domesticated Animals 
In lyasaland . — JL Comp. Path. & Therapeutics. 1915. Mar. 
VoL 28. No. 1. pp, 61-64, With 1 text-fig. 

The disease appears to have been first recognised about five years 
ago, but it is probable that it was introduced by imported animals 
some years previously. 

Practically all the cases that have been seen have occurred in the 
Shire Highlands, where the disease has been found in cattle, sheep, 
pigs, dogs, and cats. It is, however, among cattle that the greatest 
amount of infection has been found. 

The first evidence of infection is the appearance of a crop of nodules 
on the skin, generally in the neck and shoulders. These gradually 
spread to the rest of the body, and in neglected cases tend to coalesce 
and burst, discharging purulent contents. The inflammation resulting 
causes the skin to become harsh, wrinkled, and denuded of hair. 

The disease may persist in the nodular stage without material 
alteration for periods extending to 18 months or even longer. Affected 
animals may become very emaciated and in some cases this emaciation 
may lead to a large percentage of deaths. 

Treatment has been limited to prophylactic measures, save for the 
spraying or dipping of animals that are not sufficiently seriously affected 
to warrant dheir; slaughter., 

In pigs and sheep the noduiar condition is not seen, but small pustules 
make their 'appearance and subsequently coalesce. There may be very 
marked emaciation,: and 'many animals. die. 

In the dog and the eat the disease makes its first appearance on the 
ears, but subsequently it spreads, to ■ the rest of the body. '■ 

In those cases in cattle in which the contents of the nodules are 
purulent, rather than cheesy . .the course of the disease is generally , more 
rapid, and, death more commonly occurs, 

(101) PiHOY (E.)' & Masson '(P.). ^ . Mye^tome 4ii .pcmmon ehez Fine. 

[Mycetoma of the Lung in the Donkey].— Soc. Path. Exot. 

,"■■■",1915.,, 

The parasite was discovered in a tumour-like growth in the lung 
of a donkey, and on examination it appeared to be identical with that 
described % Gbijns as an ascosporous form of Aspergillus fumigatus. 



¥oL'3, No. 2.] 


Miscellaneous. 


71 


(102) Kerx^bel (J.). Insectivore reservoir de virus de la peste an 
Cambodge, [An Insectivore as a Reservoir for tlie Vims of Plague 
ill Cambodia .]-”Ru-S. Soc, Path. ExoL 1915. Feb. Vol 8. No. 2. 
pp. 54-57. 

A musk rat (Crocidum murina), which was found dead in a house 
Yv^here a case of plague had occurred, proved to be infected with an 
orgaiiisin which the author identified as the plague bacillus on the 
grounds of cultural and experimental inoculation results. Examination 
of mpsk rats showed that Laemopsi/Ua cheopis was more numerous on 
them than on rats in the same district. 

The conclusion drawn is that Crocidum nvwrina may act as a reservoir 
for the virus of plague in exactly the same way as the rat. 


(103) Necire (L.) & Boquet (A.). Sur la culture du parasite ie la 
lymphangite ' ^pizootique. [The Cultivation of the Parasite of 
Epizootic Lymphangitis.]— RwlL Soc. Path. Exo^, 1915. Feb. 
Vol. 8, No. 2. pp. 49-52. With 6 text-figs. 

In this paper the authors describe some further investigations 
regarding the cultivation of the cryptococciis. (For previous com- 
munication see this Bulletin^ Vol. 2. No. 3, p. 152.) 

The following media have been used : — Coagulated horse or sheep 
serum to which 6 per cent, of glycerin was added, horse serum agar, 
ordinary peptone agar, bean agar (gelose an haricot) containing 2 per 
cent, of glucose and not neutralised. The pus was sown out in the 
water of condensation of these media to which were added about 
20 drops of umieiitralised bean broth containing 2 per cent, of either 
glucose, lactose, or saccharose. 

Two forms of developiiient have been observed. On the second or 
third day some of the cryptococci increase in size and show in their 
interior a variable number of droplets of oil. These give rise to a 
mimbex of buds which are divided off from the parent organism by 
septa. The buds increase in length and become segmented into a 
series of elements, and from these secondary septate threads are given 
off. The threads do not as a rule exceed 15 microns in length, but 
exceptionally they may be as long as 30 microns. Their breadth varies 
from 2 to 4 microns. There is a distinct double contour and the 
hyphae show at intervals swellings ^vhich may measure 10 microns in 
diameter. The organisms are difficult to stain. 

' The mycelial forms described by- Tokishge and Marcone make their 
appearance in a week to a fortnight. .'Since intact cryptococci- and 
large forms, containing droplets of ■ oil -may be present at' the same 
''' time, it is probable thah the filaments -present in. cultures of the seco-nd,; 
.-and third 'generation are not .derived from- the previous' mycelial forms ; 
.- -but. by a delayed' vegetation 'of - cr 3 ^tocGCci.: ' ' , ; 

In other, crj^toco-cci, it was "observed that '48'hours after '.'.inoculation' 

-' '-. 'they had ..become , enlarged '.and -'rather -rounded'-.in shape,' and,,'that the'- 
' double -contoured,-,' envelo'p.e. h-ad an'- .irregular outline. - The- -.protoplasm- 
wasslightlygranular, but did not contain any droplets of oil. Parasites 
of this type measured from 4 to 6 microns in diameter. Some of them 
shovred a delicate septum across the centre. 
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These forms were always adherent to the surface of the medium 
while the mycelial forms were always free in the liquid. The rounded 
forms resisted all efforts to stain them. 

The optimum temperature for growth is between 20^ and 30° C. 
The best media were coagulated horse and sheep serum to which 
glycerin had been added. 

(104) Tebey (B. T.). Different Amounts of Transformed Atoxyl 
produced hy Incubating one per cent, and ten per cent, Atoxyl In 
Blood. — JL Experim, Med. 1915. Mar. Vol. 21. No. 3. 
pp. 258-266. 

The Siiiiimary of this paper is as follows ; — ■ 

“ 1. Ten per cent, atoxyl in blood incubated at 37^^ C. for 1 hour gives 
rise to a solution that is much more than ten times as toxic as a 1 per cent, 
solution of atoxyl similarly incubated. 

“ 2. When the comparison is made after incubation for 3 hours instead 
of for 1 hour, the toxicity of the 10 per cent, solution is but slightly greater 
tliaii ten times that of the 1 per cent., provided the red bi(|od corpuscles 
are not removed from the dilutions. 

“ 3. If the corpuscles are removed from both the 10 per cent, and the 
1 per cent, atoxyl solutions immediately after incubation at 37"^ for 1 to 
3 hours, the dilutions of the 10 per cent, atoxyl are much more than ten 
times as toxic as the corresponding dilutions of the 1 per cent, atoxyl. 

“ 4. After incubation with atoxyl at 37° for I to 3 hours, red blood 
corpuscles left at room temperature in dilutions made from the 10 per cent, 
and 1 per cent, solutions in blood increase markedly the toxicity of the 
dilutions made from the 1 per cent, atoxyl, but increase very slightly the 
toxicity of the dilutions made from the 10 per cent, atoxyl. 

‘‘ 5. If one desires to produce a large amount of transformed atoxyl 
by incubating atoxyl in blood at 37° for 1 to 3 hours, strong solutions of 
atoxyl should be chosen in preference to weaker solutions.” 


(105) Terey (B. T.). The Effect of Heat on the Transforming aBd 

Binding Power of Blood,™ Jh Experim. Med. 1915. Mar. 
Vol. 21. No. 3. pp. 287-279. 

Summary ■ 

“1. The transforming power of red blood cells for atoxyl is apparently 
umiifluenced by a preliminary heating of the blood for 30 minutes at 
50 ° C., but a' temperature 'of- 55°. C. acting for 30 minutes 'destroys this 
property of blood, almost completely.- 

“ 2. When the heating was for 60" minutes, 54° C. and higher tempera- 
tures apparently destroyed all the transforming jjower. 

3 . After heating for 10 minutes, 70° C. destrojred almost all the trans- 
forming power, and 100° C. seemingly destroyed" all. 

4. Under the infiuence of certain temperatures Mood seemingly binds 

t-ransfo-rmed atoxyl, and 'under the influence of other temperatures frees' 
it .again.' ' A, temperature of. 70°. 10 .minutes Applied to blood subse- 

quent to its' incubation ■ with atoxyl causes nearly all' the- toxicity ' of the' 
solution to disappear. On the other hand, a temperature of 100° C. for 
"10 minutes, applied' to blood subsequent' to incubation, wi-th. atoxyl 'leaves 
the soluti-on '..almost as^ toxic' as if the blood, had not. been heated 'at 'Ull 
'after The incubation.''.:-., 

5 . "Some, of .the transformed atoxyl bound by blood., when it is heated' 
',toW0°- G..for 10 'm.iBUtes-'is,freed: if .the'" heating .at^ 70° "C." is -.prolonged to 
30"niiiiute'S'. 

“ 6. Blood which has bound transformed atoxyl gives up most, but 
not all, of this toxic substance when heated to 100° for 10 minutes. AH,'' 
or nearly all, is freed when the heating at 100° C. is continued for 30 minutes. 
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“ 7. ' Under the influeiace of 70° C. for 10 minutes transformed atoxyl 
may be made to enter blood cori>i 2 Scles, for tbe fluid above tliese corpuscles 
is rendered non -toxic and does not become toxic again wben lie ate d to 
100° for 20 minutes, provided it contains no laked blood. Tb© blood 
corpuscles, on 'tlie other band, when beated to 100° for 20 minutes, in 
contact rritb fresb salt solution, make this solution quite toxic. 

8. Uaked blood in contact with transformed atoxyl behaves like 
unlaked blood when beated to 70° C. and to 100° C. for 10 to 30 minutes, 

“9. Tlie toxic substance can be concentrated by beating tbe blood 
corpuscles in contact with transformed atoxyl to 70° C. for 10 minutes, 
ceiitrifugalizing, removing a large part of tbe supernatant fluid, and then 
beating to 100° C. for 30 minutes. 

“ 10. Tb© power of blood to take up and bind transformed atoxjd is 
destroyed apparently completely by beating blood to 100° C. for iO minutes. 

11. Tbe toxic substance into wbicb atoxyl is transformed (transformed 
atoxyl) is tbermostabile, but the transforming agent in blood is tbermo- 
labile.” 

(106) Henry (M.). Mortality among Cattle in tbe Bega Bistrict of lew 
South Wales.— Fe/. Jl 1915. Feb. Vol. 71. No. 476. pp. 62-^72. 

In tMs paper tbe author describes a pecubar disease among cattle 
wbicb bas occurred during February and March each year since 1912. 
Tbe majority of tbe animals affected were cows in full milk, and it 
was only in those areas in wbicb tbe country was very poor that cases 
occurred in animals other than milking cows. It also appeared that 
tbe disease caused greater losses on farms where attempts bad been 
made to improve tbe milking capacity of tbe animals by tbe importation 
of Jersey bulls and by other means. 

Generally spealdng tbe area affected bas steadily increased, but it 
was noted that in areas where recurrence of tbe disease did not occur 
tbe food supply, wbicb was in general limited to grazing on land 
greatly infested with rabbits, bad been improved. In every case the 
disease disappeared with tbe onset of rain. On all the affected farms 
depraved appetite was common among tbe cattle, they would chew 
bones, stocks, dead rabbits, and would eat indigestible and astringent 
plants- ■ 

The affected animals rapidly lost condition and lactation ceased 
somewhat suddenly. There was evidence of dull abdominal pain, the 
animals moved stiffly, and in the later stages lay on their sides, Tbe 
tongue was protruded, sabvation was free, and the muscles of mastica- 
tion and deglutition were paralysed. Death occurred in from 12 hours 
to a fortnight after symptoms bad been observed.' Becovery was not 
■common, 

Tbe post-mortem appearances were very indefinite and inconstant. 

Infection as a causal factor in tbe production of the disease appears 
'to be excluded. , Mortabty ceases when, cattle are moved from affected 
to non-affected areas, and, animals with which they are, mixed do not 
contract the. disease. ' A fall of . rain- and improvement in the 'feeding 
bring, the" disease to 'an .end.' 'No - known poisonous plant could, be 
detected on, affected areas, . nor could- any .fungus on' the' grass 'be 
'''..implicated.,, , ''' , 

It wa-s '"-p-articularly noted that 'the .disease .occurred ' wbere' bone 
chewing and osteomalacia bad been previorisly observed. 

■-' .Chemical analysis of soils and: grasses appeared to indicate a definite 
' connection between poverty 'of The -soffnnd of the food, and also between 
poverty of the food and the mortality. 

(0165) c 
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The author inclines to the view that the disease is a deficiency disease, 
and reference is made to Stead’s statement in connection with 
laiiizieke to the effect that milk contains a substance which possesses 
protective properties, and draws attention to the fact that in one 
instance mortality which was very high in a herd of cows suckling their 
calves rapidly ceased when the calves were weaned. 


(107)' Ctbaybill (H. W.). Repellents for protecting Aninials from the 
Attacks of Flies. — U, S. Dept, of Agric. Bulletin No. 131. 1914. 

26 pp. 

The following is an abstract of the general summary of the matter 
contained in this Bidletin : — 

In the United States the principal flies 'which cause annoyance to 
cattle are Stomoxys calcitrans and Lyperosia initans, and there are 
certain other flies which, although they do not bite, cause a considerable 
amount of unrest among animals. 

It is thought that the losses generally attributed to the biting flies 
are' exaggerated to some extent. 

One author records that flies object to a blue colour, and that they 
can be banished from cattle sheds by colouring the -walls with a blue- 
coloured wash. It does not appear that this observation has been 
corrobGrated. It has been noted by a number of observers that dark 
coloured animals are more troubled by flies than light coloured ones. 

Internal medicaments appear to be of no value as repellents. 

Liq-oids may be applied to the skins of animals by dipping, spraying, 
or by painting, the method adopted depending upon the nature and 
the cost of the material used. 

Powdered drugs such as pyrethrum are of very little value. 

Fish oil is said to be very effective, and it may be used in conjunction 
with such materials as oil of tar, crude carbolic acid, and kerosene. 
Such mixtures may be effective for as long as a week. They should 
be applied lightly with a brush, but they are not safe w^hen used liberally 
with a spray pump. Pure laurel oil is effective but irritant. Ten 
per cent, laurel oil in cotton seed oil was found by the author to be 
' ineffective. ■ 

Yaiious mixtures of carbolic acid and pine tar in cotton seed oil 
were found to exercise a repellent action, but they were not effective 
for more than a day. Oil of tar in cotton seed oil and in Beaumont 
oil is effective, but such mixtures are not safe to apply liberally if 
there is 50 per cent, of oil of tar present. The mixtures containing 
10 per cent, of oil of tar must be applied every day. 

A heavy application of fish oil causes the hair to become sticky and 
fall out, but a light application does not produce these results. 

A 108)'; G'RAYBiLii (H. W.). ;' ■ The Action of Arsenical 'Dips in ' preventing 
Tick Infestation.— JL of Parasitology. 1914. Sept. Vol. 1 . No. 1. 
... ppb'48-49. ,:V 

A previous paper by the author on this subject was published by 
the Bureau of Animal Industry in 1913 [see this Bulletin, YoL 1, 
No. 5, Dec. 1913, p. 318], and the results obtained in the experiments 
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recorded in tliat paper showed that cattle dipped in an arsenical dip 
are' protected from becoming infested with ticks for two days, but 
not for five. 

The experiments referred to in the present comiimiiication were 
carried out with the object of ascertaining whether such dipping confers 
any protection for three or four days, and whether any mortality occurs 
among ticks placed upon or maturing upon immune animals that have 
been dipped on a number of occasions at intervals of one or two weeks. 

The dip used contained 8 pounds of white arsenic to 500 gallons, 
but no pine tar was mixed with it. 

In the first experiments non~immune calves had placed upon them 
seed ticks at intervals of three and four days after dipping, other 
similar calves being left as controls. It was found that while the 
animals were not absolutely protected from the ticks the infestation 
in the dipped animals was lighter than in the controls, and,, in view 
of the fact that no dead nymphs were found, it would appear that 
the lighter infestation was due to an action of the dip upon the larvae. 

The second experiment was primarily intended to show whether 
ticks that have matured on animals that have been regularly dipped 
show any mortality after dropping off. 

Immxme calves were divided into three groups. One group was 
dipped four times at intervals of two weeks, a second group was 
dipped four times at intervals of one week, and the third batch were 
left as controls. The ticks were applied five days after the last dipping. 
The results showed that the dipping does not prevent infestation 
entirely, but that it reduces it to some extent when the animals are 
dipped at intervals of a week. The ticks collected showed no abnor- 
mality in connection with oviposition and the number of eggs hatching, 
and the mortality was normal. 

(109) OsAPiisr (R. M.), Arsenical Cattle Dips : Methods of Preparation 
and Directions for Use, — U,S:DepL Agric. Farmers' Bulletin 60S.' 
1914. Aug. 14. 16 pp. 

This bulletin contains a brief but general summary regarding the 
preparation and management of arsenical dipping solutions, and is 
written for the use of the farmer. 

The following subjects are dealt with : substances used for making 
dips and their properties, including antidotes to be used in cases of 
poisoning ; the general composition of dips and the methods of pre- 
paring. Diluting the dip, replenishing the bath, correcting the strength, 
calculating the capacity of a vat, and the safe disposal of waste arsenical 
baths are also ;dealt. with. ' ' . 

v(110)' 'Eolmee (J. a.), a Method of transmitting Blood Parasites,.—, 
Pis. 1916.,' Mar. VoL 16. No. 2,. ,pp. 311--312..,' 

This short paper contains a description of a method by wMch blood 
can be ''.drawn from, the heart of living rats .without, causing ' any 
', disturbance,,, of health: ,■ The' skin over' ,the' heart is sterilised' with 
tincture of iodine' and a sharp syringe needle of .suit able '.size'' is used, 'to 
; .puncture.the.heaxt,4he-,blood' .being withdrawn .into a syringe. e'' 0 'ntai,mng 
citrate solution. In this way practically all chance of contamination 
is avoided','/'''':.'/;'',''',;.:'.:',/': ,,.y/,.: , 7''' ''',':.'''',,'.'///:':,/''':.':7:''::':''^^ 
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(111) Boquet (A.). Sur les Pnneipales Affections Contagleises des 
Aniinaux ie rAMque dn , Nord. [The Principal Contagious 
Diseases of Animals occurring in Northern Africa,] — Bull S Mem. 
de la Soe. des Sci. Vet. de Lyon. 1914. July 2. 30 pp. With 
8 figs. 

Solipeds : — 

Epizootic Lymphangitis. — The author summarises our knowledge 
regarding this disease and confirms its occurrence in Algeria, Morocco, 
and Tunis. 

Boiir me. —This disease has a wide distribution in Algeria. It is 
most frequently the chronic form w^hich comes under observation. 
The usual three stages of oedema, plaques, and progressive paralysis 
are observed. The period of incubation is generally two to three weeks. 
During the third stage superficial abscesses and conjunctivitis and 
ulcerative keratitis are seen. Fractures of the hmbs are common. In 
the acute form of the disease the symptoms develop rapidly and death 
may take place a few days after the onset of locomotor disturbance. 
Exceptionally horses recover spontaneously, but in the donkey recovery 
is far more frequent. 

The author gives a text-figure of" a trypanosome dividing into four 
daughter trypanosomes. 

TaJier — Mai de la Zousfana — Debab. — This disease has also a wide 
distribution. It is characterised by loss of appetite, weakness, and 
short attacks of high fever. There is progressive paralysis, and at 
times haematiiria is observed. Death generally takes place in from 
4 to 6 months. The causal tr 3 rpanosome is present in the blood in 
large numbers, and is identical with that causing debab in dromedaries. 
The latter animals form the reservoir of the virus, and the infection 
is transmitted from them to horses through the medium of biting flies. 

Piroplasmosis. — Acute, sub-acute and chronic cases of this disease 
are encountered. The causal parasite is P..equi and the disease is 
transmitted by Ixodes. Intramuscular injections of biniodide of 
mercury and trypanbliie (4 to 6 g. in 1 per cent, solution in water) 
have yielded good results in the treatment of the condition. 

Cattle; — 

Piroplasmosis. — ^It would appear that more than one kind of piro- 
plasmosis occurs among cattle in Algeria, as the author refers to the 
occuneiice of parasites closely resembling P. bigeminum and also to 
organisms that are rod-shaped. It is also said that in some animals 
60 to 80 per cent, of the blood corpuscles may be invaded without the 
animals showmg any symptoms. Anaplasma also occurs in Algeria. 

Black This disease is stated to be one of the most serious 

occurring in Algeria, but good results have followed the application 
of different methods of vaccination. Especially good results have been 
. obtained with the method of Leclainche and' vallee. ■ 

Sheep Po®.-— This disease appears to be less severe during the summer 
than during the autumn and winter. The mortality ranges on an 
average from 6 to 10 per cent., but occasionally may be as high as 
30 per cent. In young lambs more than 50 per cent, sometimes die. 
The disease causes great loss of condition and the period of convalescence 
is ve^ prolonged. Pregnant animals frequently abort, and the 
secretion of milk is to a great extent suppress^ed.y ^ 
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Owing to tte risks attaching to the importation of sheep from 
Algeria into other countries a method of vaccinating has been devised. 
The vaccine consists of a sensitised virus prepared by mixing material 
containing the virus with anti-pox serum prepared in the manner 
devised by Bobbel, and incubating the mixture for 3 to 5' days at 
18-20® C. The mixture is then centrifuged and the sediment added 
to salt solution in the proportion of 0*005 g. to 0*1 g. per cubic 
centimetre. This material is injected deeply into the skin behind the 
shoulder and produces on the fifth or sixth day an area of oedema 
varying in size up to the palm of the hand. In two or three days this 
decreases and a little nodule about the size of a nut is left. The method 
causes no disturbance of health and immunity is complete by the third 
day and lasts for a year. 

The disease occurs in a more serious form in Morocco than in Algeria. 

Bl B'och, — This is a disease of the sheep which is characterised by 
symptoms of anaemia and progressive cachexia. In the author’s view 
a bacillus of the Preisz-Nocard type, which he has been able to isolate 
ill pure culture from the heart blood, is possibly the cause of the 
condition. 

Bou Frida of Goats. — This name is used to designate a disease of 
the goat which takes the form of an epizootic pleuro-pneumonia, but 
it is probable that more than one condition is included under the term. 
The mortality may reach 60 per cent. 

El Debab of Dromedaries. — This disease is caused by a trypanosome 
T. herberum — discovered by the brothers Sergent in 1904. It is 
encountered throughout the whole of the northern countries of Africa. 
According to the describers two species of fly are concerned in the 
transmission of the trypanosome — Atylototiis tomentotus and Atylototm 
nemoralis, which are active principally during the month of June. 

The disease is frequently responsible fox abortion in the female. 

Leishmaniasis of the dog. — ^TMs disease has been detected in 2*5 per 
cent, of the dogs killed at the public slaughter-houses, and the author 
states that infantile kala azar has been found in every place where 
the condition has been detected in the dog. The course of the disease 
varies from a few weeks to 15 or 16 months. Transmission is effected 
through the medium of fleas. 
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EECENT LITERATURE. 

[Continued from tHs Bulletin, Vol. 3, No. 1, pp. 39-40.] 

Leisfimanlasls. 

(112) Lignos (A.). Qiielques nouveaux cas de guerisoii de Kala-Azar 

infantile observes a Hydra. [Some Fresh Cases of Recovery 
from Infantile Kala-Azar on the Island of Hydra.] — Bull. 
Soc. Path. Exot. 1915. Jan. Vol. 8. No. 1, pp. 25-28. 

HaMes. 

(113) Phisalis: (Mine. M.). Mecanisme de la resistance des Batraciens 

et des Serpents an virus rabique. [The Mechanism of the 
Resistance offered by Batiacians and Serpents to the Virus 
of Rabies.] — Bull. 8oe. Path. Exot. 1915. Jan. Vol. 8. 
No. 1, pp. 13-16. 

Tick Paralysis. 

(114) Stricexanb (C,). Note on a Case of “Tick-Paralysis” in 

Australia. — Parasitology. 1915. Mai. Vol. 7. No. 4, p. 379. 

Trypanosomiasis, . 

(115) Aubert (P.). Essais de traitement de la tiypanosomiase 

humaine par les derives du Diaminoarsenobenzene 0^ et 
OK^. [Attempts to treat Human Trypanosomiasis with the 
Derivatives of Diaminoarsenobenzene 0, and OKi-] — Bull. 
Soc. Path. Exot. 1915. Apr. Vol. 8. No. 4, pp. 169-172. 

HEdiilaHt Fever. 

(116) Bulletin be l’Opfice International d’ Hygiene Publique. 

1915. Feb- . Vol. 7. No. 2-, pp. 255-299, & Mar, , No. 3, 
pp. 485-501, — -Fievre Ondiilante. [Undulant Fever.] i. by 
Jorge (Ricardo), ii. by Sergent (Edin.) & Negre (L.), 
iii. by de Cottes (J. Duran), iv. by Santoliquibo, v, by 
Nicolle (Ch.), 

Biting Files and Ticks. 

(117) Carter (H. F.). On Some pieviousiy TJndescribed Tabanidae 

from Africa.— Atm. Tro^). Med, cO Parasit. 1915, Mar. 18; 
VoL 9. No. l, pp. 173-196. With 9 text-figs. & 1 plate 
comprising 6 figs. 

(118) Gragg (F. W.). A Preliminary Note on Fertilization in Cimex. 

^Indian JL Med. Research. 1915. Jan. Vol. 2. No. 3, 
pp, 698-705. With 1 plate comprising 2 figs. 

(119) Gragg (F. 'W.). The Alimentary Tract of Cimex. — Indian Jl, 

Med. Resmreh. Jan. Vol. 2. No. 3, pp. 706-720. 

With 2 plates & 2 text figs. 

(120) CuNHA (R. de A.). ContribuivAo para o conhecimento dos 

sifonapteros brazileiros. [The Brazilian Siphonaptera.]— 
/Mem. Inst. Oswcddo Orm. 1914. Vol. 6. No. 2^ pp. 
124-136. With 2 plates & 3 text-figs, 

(121) Habwen (S,). Warble Flies. A Further Contribution on the 

Biology of Hypoderma Uneatum and Sypoderma hovis.—' 

, Parasitology. ■ 1915.'’ ' Mar. ' Vol. .7. ■ No. 4, pp. 331-338. 

(122) 'HabrisoN; (L.).'. ' On', a New:'Fam'ily „and .'Five, New '■ Genera of 

Malophaga.v-PamsitoZo^y. 1915. Mar. Vol. 7. No. 4. 
pp.'3'83-407,,'.' With 2''plate,S'&, 3,, text-figs. , , 

' (123)/Lutz :(A.) Neiva.;,(A.). , As Tabanidae'” , do Estafio' d'o. Rioide . 

Janeiro. [The Tabanidae oecmiing in the State of Rio de 
Janeiro.] — MemMmL Oswcddo Orm, 1914. Vol. 6. No. 2, 
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(124) Nuttall (G» H. F.). Observations on tbe Biology of Ixocliclae, 

Part II . — Farasitology. 1915, Mar. Yol. 7. No. 4, pp. 
408-456. 

(125) Eoubaijd (E.). Les muscides a larves piqneiises et siiceuses de 

sang. [Biting and Blood-sucking larvae of Muscidae.] — • 
O.B.8oe,BioL 1915. Mar. 19. Yol. 78. No. o^pp. 92-97. 
With 2 figs. 

(126) ScHWETZ (J.). Preliminary Notes on the Moscjuitoes of KaMnda 
(Lomame), Belgian Congo. — Ami, Trap, lied, 4* Farasit, 
1915. Mar. 18. Yol. 9. No. i, pp, 163-168. 

(127) Sen (S. K.). Observations on Respiration of Ciilicidae. — Indian 

Jl. Med, Besearcli, 1915. Jan. YoL 2. No. 3, pp. 
681-697. With 4 charts and 3 text-figs. 

Helminths. 

(128) Teavassos (L.). Contribuiqao para o coiiheciiiieiito da fauna 

lielmintoiojica brazileira. III. Novo geiiero da fainilia 
Heterakidae Railliet & Henry. [Contribution to the Study of 
Brazilian Helminthology. III. A Neiv G-eiius of the Family 
Heterakidae Railliet & Henry.] — Jfer/i. Inst. Ostvaldo Grm, 

1914. Yol. 6. No. 2, pp. 139-142. lYith 1 plate comprising 
3 figs. 

(129) \Yaed (H. B.) & Hirsch (E. F.), The Species of Paragonimus 

and their DiSerentiation. — Ann. Trop. Med, 4 Famsit. 

1915. Mar. 18. Yol. 9. No. 1, pp. 109-162. With 5 
plates comprising 23 figs. 

(130) Yakimow (W. L.), Sghochos (N. I.), Koselkin (P. M.), Wino- 

GRADOW (1?. W.) & Demidow (A. P.). Die Mikrofilariose 
der Pferde im Turkestan Gehiete. [Equine microfilariosis in 
Turkestan.] — Zeitschr.f. InfektionslcrmiJcJi. KremJcJi. u, 

Hyg. d, Haiist. 1915. Jan. 13. Yol. 16. No. 4, pp. 
275-286. 

Protozoa. 

(131) Kuehn (A.). IJeber Bauund Eiicystieriing von Bodo edax Kiebs. 

[The Structure and Encystment of Bodo edax Kiebs.]— 

, Arehiv. f. FTotistenlc, 1915. Mar. 1. Yol. 35. No. 3, 
pp. 212-255. With 1 plate comprising 58 figs, 

(132) Leger (L.) & Duboscq (0.). Etude mi Bpiroeystis nidiila'Leg. 

,et Dub. Scliizogregarine du Lumhrimlm variegatus Mull. 

, IBpirmystis. nidida ■ Leg. & Dub. Scliizogregarine of 
LimiMieiilm imiega^^ Mull.] — Arehiv, f. Frotistenk. 1915. 

Mar. L ' Yol. 35. No.'. 3, pp. 199-211. lYith 1 plate 

comprising 19 figs. & 4 text-figs. 

(133) Moroff (T.). Ziir Kentniss der Sarkosporidien. [Contiibiition 

to our Knowledge regarding' the Sarcosporidia.] — Arch. /, 
Frotistenl. 1915.' Mar...l. "Yol. 35. No. 3j pp, 25'6-315,., 
With 4 plates & 2 text-figs. ■ 

.Mlseellaneons. ■ 

' ' (134)' Brown (H. C.) ■&' Kirwan (E. .W. O’G.). ' , Standardisation " of 
: Bacterial Suspensions. by "Opacity. — Indian Jl, Med. Research,. 
1915. ' Jan. . Yol. 2. :No. .3, pp, 763-769. ' ' ' 
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THEILEEIASIS. 

(135) Garpa'S'o (M.). Piroplasmosi tipo "parvum” nei bovini del 

basso baeino del Mediterraneo (Febre della costa mediterranea). 
[Piroplasmosis of the '‘parvum” Type in Cattle on the Southern 
Border of the Mediterranean. Mediterranean Coast Fever.] — 
La Clinica Yet. 1915. June 30. Vol. 38. 'No, 12. pp. 497-529 ; 
July 15 & 30. No. 13-14. pp. 553-596. With 2 plates com- 
prising 12 figs., 14 text-figs. & 4 charts. 

The author has studied this disease in imported Serbian cattle, of 
which 100 per cent, became infected and 90 per cent. died. Clinically, 
an acute or fulminant form, a subacute, and a chronic form may be 
recognised. 

In the acute form the period of incubation may range from 10 to 30 
days, the disease being ushered in vdth a rapid rise of temperature. 
For two or three days nothing abnormal may be observed, but then 
rumination ceases, the appetite becomes capricious, the temperature 
remains high, and the pulse and respirations become very rapid* 
The blood remains unaltered to the naked eye, and parasites may be 
numerous or scanty in it. The urine remains clear. There is a watery 
discharge from the eyes, the eyelids become oedematous, and the 
superficial lymphatic glands become enlarged. The visible mucous 
membranes show petechiae or haemorrhages, and muscular spasms 
and contractions occur. Within four or five days the temperature 
falls and the animal dies. 

The subacute form has been most freq^uently observed, and the 
symptoms resemble those seen in the acute cases, but they do not 
follow each other so' rapidly, Tn this form the duration of the disease 
is about one to three weeks and,- if the infected animal survives, the 
disease acqiires the characters of the chronic form. 

In "this form of the disease, .the temperature curve is' rather 
characteristic. There are marked elevations of temperature which 
persist" for from two to ■ eight days, -and are ; separated from each 
'other'hy- afebrile periods. Tn- cases in .which recover}^ is. going: to -take--, 
.place the- febrile" periods become gradually- less marked,' - - - 

The' symptoms are those, of- a chronic piroplasmosis.- The skin' 
becomes -harsh and adherent, - the" mucous membranes- are .jaundiced, 

. and." "the -'.urine,' -contains albumen-, and-- is . stained with^ hile.,:'..--lJicro- 
'sco-pic examination of sediment from.: the urine shows -epithelial, -casts..' 
Pulse ", -and' respirations are' accelerated, the -. former being.- -spmetim,ea, 
-almost' imp'erceptibie.-,,"-' 
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Examination of the blood may show that the niimber of red cor- 
puscles has fallen as low as 3,000,000 per cubic millimetre, and there 
is a hyperleiicoc}d]osis. -'The usual corpuscular abnormalities are 
present. 

The lesions generally observed in diseases of the Mud are found, 
but one which the author considers to be pathognomic is the presence 
ill the abomasum of numerous round or oval ulcers. Similar lesions 
have been observed in the colon and caecum. 

The lymphatic glands are enlarged and oedematous, but sometimes 
the liq^uid contained in them is blood tinged, and they may show 
haemorrhagic infarcts. 

Mcroscopic examination of sections of the spleen sho’ws the presence 
of gamonts and agamonts. 

According to the author there is evidence that the disease is not 
caused by a single organism, but by two distinct species which are 
associated with each other. [There seems to be a gap in the text 
here.] One of these is said to be identical with Theihria farm, and 
the other ivith Piroflasma anmilatum. In severe cases more than 
90 per cent, of the corpuscles may be invaded. Eounded or ring 
forms, oval and pear shaped parasites, bacillary forms, flagellated 
and amoeboid t 3 rpes, and granule-like or anaplasma forms may be 
■found in the blood. 

Multiplication may be by simple division, or by division into four, 
producing the cross forms similar to those described by Nuttall in 
■NuUulUa equL The former is said to occur in the acute forms of the 
disease and the latter in the chronic. 

The author has made artificial cultures by adding to 9 cc. of sterile 
defibrinated blood containing the parasite, 1 cc. of distilled water 
containing 7 per cent, each of sodiiun chloride and sodium citrate, the 
tubes being incubated at 25° C. 

At about the tenth day anaplasma-Uke forms make their appearance, 
and subsequently flagellate forms similar to those fomid in infected 
ticks are seen. , , 

It is practically certain that under natural conditions the disease 
is spread by Hyalomma aegyftium and, as only adult specimens of this 
tick have been found on the animals, the possibility is suggested that 
the larval and nymphal stages may be passed on other animals. 

Details of some experimental inoculations are given, 

■■(136) .'Nottall {G.H. F.). Experimental Drug Treatment of .East' Coast 
. Fever of^ QdM^.--Parasitohgy* 1915.. June. 'VolA'B.' No. ' l. , 
ypp. 56-87. " 

■ ; , In , this paper the author publishes . details' of' 18. , experimental cases 
of. the disense ■in, which^^^^v^ drugs were' tested';as'to their curative 
■actions., ,'In.,;no:c has success been .obtained,, but 'the 'results are 
', published, 'as'.^they may '.afford 'some,- assistance to others .working 'On 
'the .saine''','sub'i.e 0 t.',,' ■ 

The following drugs w^ere tried: Congo red, sodium salicylate, 
trypasafrol, creosote and oil of copaiva, soamin, arsacetin, 606,’^ 
emetine hydrochloride, mercury salicylate, mercury succinimide, 
quinine hydrochloride, ethylhydrocupreine, ammonium fluoride, 
potassium iodide, calcium lactate, and nuclein. All the treated animals 
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died and showed typical lesions at the post-mortem. They were aii 
infected experimentally by means of EJdpicepJialm aq>pendiciihU(-s\ 
which had been fed upon infected animals either as larvae or nymphs 
and were placed upon the experimental animals as nymphs or adults. 


(137) Priestley (H.). Theileria iochyglossi (n. sp.) a Blood Parasite 
of Tachyglossus acideatus. — Ann. Trop. Med. & Parasit. 1915. 
June 30. Vol. 9. No. 2. pp. 233-238. With 1 coloured plate 
comprising 16 figs. 

The parasite described in this paper was found in the blood of an 
echidna from the neighbourhood or Townsville, Queensland. As no 
parasites were discoverable in the blood after an interval of a- week 
the animal was killed and preparations were made from the internal 
organs. Good films of blood could not be obtained by the wet fixation 
method, but preparations from the organs treated in that w^ay gave 
very good results. 

The parasite very closely resembled Theileria parva^ and the same 
morphological types were found. The majority w'ere rod-shaped 
and measured 1*8 to 3 microns in length by 0*3 to 0*8 in thickness. 
On two occasions cross forms were seen. Multiple infection of the cells 
was very rare. 

Bodies resembling Koch’s granules were found in the blood in small 
numbers, but in smears made from the liver, lungs, and spleen they 
were very numerous. In these organs they were both free and included 
in endothelial cells and ieucoc}rtes. 

The echidna from which the parasites were obtained was infested 
with ticks — Apo7iomma decor sim — and was apparently healthy. 


TRYPANOSOMIASIS. 

{138} Delaj^oe (P.) Bes variations du ponvoir infectieux et de la 
virulence de Trypanosmm dimorpTion lu, et M. TroisBuae note. 
[Variations of Infectivity and Virulence of dimorphon L. and M. 
Third Note.**']“J5«JL ^oc. 1915. May. VoL8. No. 5. 

pp. 314-331. With 1 fig. 

' In this paper the author details at considerable length a large number 
of experiments in ivhich a strain of T. dimorphon derived from a sheep' 
in the first instance was inoculated into a number of difierent species 
of animals and then into the guinea-pig and white rat. 

'' The general conclusions may be summaxised as follows ' 

' The '"'guinea-pig and the white' rat ' appeared to possess a complete, 
immunity to the trypanosome, whatever' method of inoculation',,' was 
: resorted to, '-whether the, strain 'W'S'S 'taken; direct' from the origi'iial sheep; , 
or' whether it, bad, been first passed through the Md or goat, or through 
Golmnda' mmpanm. The 'absence ''Of .■pathogenie power "fox; the, white 

'’^For abstracts,', of the 'PreHminaxy'- and- Second , 

VoL 2, No. 1, p., 68, ::and ''No.',' 

(CI96) 
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rat is all the more remarkable since the tr}^aiiosonie is very patbo- 
genic for Golunia, It was also found tb,at tbe strain was incapable 
of infecting two other species of Muridae, namely, Arvicanihis niloHcus 
Bichard-% and Mus concha, 

Cercopitkecus mllifrickiis and an indigenous species of dog also^ 
completely resisted inoculation. 

(139) Yakimoif (W. L.) & Marmee (E.). Les changements du 
sang pro¥oqu6s par rinfeetion du cMen avec le trypanosome des 
ebameaux du Turkestan. [The Alterations produced in the Blood 
of a Dog infected with the Trj^anosome of the Camel in Turkestan.| 
—G.B.Soc, Biol 1915, June 25. VoL 78. No. 11. pp. 343-345. 

A dog inoculated intraperitonealiy with a large quantity of blood 
containing tr}q)anosomes died on the 34th day. 

Tiypanosoiiies appeared in the peripheral blood at intervals. The 
number of red corpuscles steadily decreased from six millions to about 
2:| millions at the, time of death. 

There was a primary ieucocytosis followed by a period during which 
the number of leucocytes was practically normal with a tendency to 
leucopenia, and finally a Ieucocytosis. 

The lymphocytes and the neutrophile polyniiclears were chiefly 
concerned in these changes. The former showed a diminuiioii followed 
by'' an increase and again a diminution.. ' 

(140) .Sergent (Edm.), Lheritier (A.) & Belleval (G-.). Sur le 
Trypanosoma marocanum, 11 ..SP .9 agent d’une ^plzootle Equine a. 
Casablanca en 1911. [Trypanosoyna marocanum n. sp., the Cause 
of an Epizootic among Horses at Casablanca in 1911.]— EwZJ. Soc. 
Path, ExoL 191 5. July. VoL 8. No. 7. pp. 433^38. 

The trypanosome is said to be indistinguishable morphologically 
from trypanosomes already encountered in outbreaks among horses. 
It is a monomorphic trypanosome averaging 18 microns in length 
(maximum 24 and minimum 16) and from 1*5 to 2’o in width. There 
is a free portion of the flagelum. 

In horses death generally takes place in some weeks. A dromedary 
appeared to be less susceptible to the infection than to the virus of 
debab. Goats were susceptible but recovered. Dogs died in about 
two months. Mice, rabbits and guinea-pigs are alb susceptible, death 
taking; place in the; first two species in from two to' three, weeks, and 
'in .the last in about twice that time. 

Cross-immunity experiments have shown that the trypanosome 
is distinct from m.A T. soadmense, ,, For 

this reason the authors propose the name jT. 

,;;(14i),''LAKFBA3srcHi (A.). , Sur 'le passage 'des trypanosomes dans; le lalt: 

; [The Fa«a,ge 'Of Trypanosom into ;, the Milk.}^ Boc. Path.. .^ 

, Afeol.';.',1915.b.';^ , VolE.--' '.'No. 7. pp. 438-442.; ' 

. The author has carried out a smaU number of experiments with 
T. hnm% T.^ mami, T. fhodesimse, and T. gamUeme with the object 
of ascertaining whether new-born animals can contract infection 
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throngli the medium of the milk, whether trypanosomes can be demon- 
strated by direct examination of the milk, and whether the iiifectiyity 
of the milk can be demonstrated by intraperitoneal inoculation of 
rats and mice. 

In the first experiment, in which a pomeranian bitch was inoculated 
with T. brucei some hours after whelping, two of the pups died on the 
12th day, and although examination of their blood was negative, it 
was proved to be infective by the inoculation of rats. Similarly, 
microscopic examination of the milk was constantly negative, but it 
was found to contain trypanosomes by inoculation. 

In another experiment a bitch was inoculated intravenously with 
blood containing T. rhodesiense. None, of the puppies born the day 
prior to inoculation became infected, and tr}p)aiiosomes could not be 
discovered in the milk by microscopic examination. One mouse out 
of several inoculated with milk on different days became infected. 

In a similar experiment carried out with the virus of surra entirely 
negative results were obtained. 

In the last experiment, which was carried out with T. gambiense, the 
blood and extracts of the organs of three out of seven puppies proved 
infective for mice. Microscopic examination of the milk w-as negative, 
but one mouse inoculated with it became infected. 

Every care was taken to exclude the possibility of the puppies 
becoming infected by blood from small wounds on the "teats. 


(142) Fiori (C.) & Delanoe (M. & Mme.). Sur m cas de trypauoso- 
miase constate chez un chevai i Mazagan, Mote Fr^lminaire. 
[A Case of Trypanosomiasis discovered in a Horse at Mazagan, 
FTelimmaiy "Note.]-— Bull. Soc. Path. Exoi. 1915. July. VoL 8, 
No. 7. pp. 503*-, 515. With 1 plate, comprising 17 figs. 

The case recorded in this paper w'as discovered in an eight-year-old 
stallion which, so far as could be ascertained, had never served a mare. 
The primary clinical symptoms were weakness and anaemia, with 
oedema of the parotid region extending upwards to the ear and two-* 
thirds of the distance down the neck in the jugular furrow. The 
animal had a good appetite and there was no elevation of temperature. 
Subsequently, however, other symptoms which suggested trypano- 
somiasis made their appearance. There was marked emaciation and 
weakness of the hind quarters. Petechiae appeared on the mucous 
membranes which became infiltrated. Plaques were observed on the 
skin, and there was intermittent fever. 

Immediately trypanosomiasis was suspected blood examinations 
were made, but for several days autoagglutination of the red cells 
'only was observed. On the twelfth .day trypanosomes were .found in 
the blood in fairly large numbers. 

All the parasites seen seemed to have a free flagellum, and in the 
living' state' although very active did not; move about' from' place to 
place in the'field.' ,' 

The' blood ,'was ' examined 'daily for .nearly two months, and trypano-'.' 
'semes ' wer,e'''foimd'"on four occasions, 'their. ''appearance 'Coinciding with': 
.anelevat'ion of'beiiperature.''' 
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The trjpaiiosome was found to be pathogenic for the white rat 
and mo use, sheep, dog, and rabbit, but according to the authors their 
experiments are of too recent date to deny the possibility that the 
last three species may make recoveries. 

Pappeiiheim’s method is preferred for the staining ^of the trypano- 
some to Giemsa. In specimens stained by this ^ method the 
Mepharoplast appears very small, although it is invariably present. 
The flagellum is thick and is thrown with the undulating membrane 
into two or three folds. The free extremity of the flagellum some- 
times shows a slight thickening. 

The nucleus is sometimes placed transversely in the body, and neither 
in the original horse nor in any of the experimentally infected animals 
were any posterior nuclear forms found. 

Very distinct granules were present in the body, especially in the 
anterior half. The posterior end is almost always cut off squarely. 

Apparently a rather small number of trypanosomes from the horse 
have been measured for it is said that the average length of 52 parasites 
was 26*3 microns. In 7 per cent, found in blood smears made from 
the horse the trypanosomes had either a very short free portion of 
the flagellum or there was none at all. The smallest trypanosome 
measured was 16 ’8 microns in length, and the longest 33 microns. 

In the rat the trypanosomes appeared to be more motile than in 
the horse, and showed a greater degree of translation. 

From the measurements of 36 trypanosomes from the rat it was 
seen that it was rather larger than in the horse. It was also observed 
that in the rat about 16 per cent, of the trypanosomes had no blepharo- 
plast, and similar observations were made on parasites i^resent in the 
Wood of infected mice. 

The blepharoplast was constantly present in trypanosomes found 
in the blood of experimentally infected dogs. 

The authors believe that the trypanosome is that of debab, but 
think that immunity tests are required to settle the point. They 
believe that the infection is brought to Mazagan by camel caravans. 


(143) Yakimoff ' (L,). , ^ A propos de ridentifieation ■ des^ trypanosomes 
rasses. [The Identification of the Eussian Trypanosomes.]— 

, 0. Mr'Soc^Biol,' 1915. . June 11. Vol.78.' ■ No. 10. ,pp« 303-306,.,, 

In this short paper the author describes some experiments in which 
the,, identity of; .the tryp,ano,some causing douxi,ne'in Bussia and, of, the 
pamsite responsible for the' same, disease,' in Algeria rvas tested by 
'means of cross immunity .experiments ■ carried out "tvith' , sheep. ■ The 
results indicated that the two parasites were identicah 

Further experiments carried out on the same lines with trypano- 
somes isolated from donkeys and camels at Boukhara showed that these 
were also identical, and alsO'hhat.the/domine^^^p^ the'Bouk-: 

hara::' 

differed from T. bnicd (Pasteur Institute strain). 
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(144) Jaximofip (W, J.). [? Yakimoff, W. L.] & Wassilewsky (W.).. 
Siir les cfeangeinents ayant lien dans le sang dn eliefal ^ 
la suite de Finfection avee ie trypanosome des chameaiix dm 
Turkestan. [The Changes occurring in the Blood of Horses inocu- 
lated with the Trypanosome of the Camel in Turkestan.] — 
a E ,Soc. Biol 1915. June 11, VoL 78. Ho. 10. pp. 309-312. 

A foal inoculated subcutaneously wdth the Bouldiara ti: 5 T>aiiosome 
died on the 81st day. During the course of the infection observations 
w^ere carried out regarding the changes occurring in the blood. 

It was found that the number of red corpuscles fell from eight and 
a half million to a little over two million by the 79th day of infection. 
Agglutination of the red cells^ polychromatophiliaj and the presence 
of normoblasts 'were also observed. 

The haemoglobin content of the blood fell more than 40 per cent. 
In the early stages of the infection the loss of haemoglobin occurred 
more rapidly than the destruction of the red cells, but in the later 
stages these processes were reversed. Three stages were observed 
in the changes in the leucocytes. 

In the first stage the relationship of the white corpuscles to the red 
was 1 to 840. In the second stage it was 1 to 1,240, and in the third 
stage 1 to 112. The latter was in part due to oligocythemia and in 
part to leucocytosis. 

During the first few days the percentage of lymphocytes rose to 
about 70 per cent, and it remained at about this level with slight 
oscillations for some time. During the final stages of the infection 
it fell to 21 to 31 per cent. 

The percentage of the polynuclears varied inversely as the percentage 
of the lymphocytes. 

Arneth’s formula. — ^During the first stage there was a temporary 
diminution of cells with two nuclei, the number with 3, 4 and 6 nuclei 
commenced to increase slightly. During the second stage the cells 
with 4, 5 and 6 nuclei decreased. 

At the outset the ieucocjrtolysis was represented by 5 ‘5 per cent., 
but it reached a maximum of 36*3 per cent. 

The alkalinity of the blood became sensibly diminished as the disease 
progressed. 


(145) Laveran (A.). An sujet d’un Trypamsoma gambkme , qui, 
conserve depuls 12 ans chess des anlmaux, est rest6 resistant an. 

' , strain humaln. [A^ Strain oi T. gambieme which after being 
. ; passed through Animals for a Period of 12' Years has not lost its' 
.'.'Power o£ resisting,, the Action '■ of Human Serum.]- — BulLBgc, 
y^PatJi.'.ExoL: ,,1915. , July.' VoL 8,.' .Hg.T. ' pp. 442-446. '■ 

'The' '.author '.records a. small number of . experiments in which' tlie„ 
.a'ctioii; of human' serum. w,as tested upon a 'S-train,,of' Y. 
had' been, kept-running in, anima'ls, -mainly' gmnea-pigSj^ fc)!:' a period' 
of twelve '.'years. , The results -sho'wed' that, the trypanosome' hu'd ' 'tost 
little or none of its powder of 'resisting the destructive action of human' 
'Serum. 
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(146) YAKiMorF (W. L.). A propos du Trypamscmia Wruhleivshyi — 
Bull Soc. Path, Exot. 1915. July. Voi. 8. No. 7. pp. 431-433. 

In this note tie autior records his change of opinion regarding the 
identity of the above trypanosome, and states that it is identical with 
T. iJiederi. 

(147) KomiER (J. A.). A Method of transmitting Known limbers of 
Trypanosomes, with a Note on the Numeric Relation of Trypano- 
somes to Infection. — Jl. Infect, Dis, 1916, July. Vol. 17. No. 1. 
pp. 79-94. With 1 fig. 

The author’s method of ascertaining the number of trypanosomes 
present in a volume of blood is practically the same as that adopted 
for the enumeration of the total leucocytes. It simply consists in 
diluting the blood with a liquid which will kill and stain the trypano- 
somes, and at the same time render the red corpuscles invisible. It 
is necessary to make a preliminary examination of the undiluted blood 
so as to get a rough idea of the number of trypanosomes present and 
thus permii-' of the calculation of a suitable dilution. 

The diluting fluid has the following composition : — 

Formalin (40 per cent) . . . . . . 2 cc. 

Glacial acetic acid .. .. .. .. 2 cc. 

Distilled water .. .. .. .. 96 cc. 

To these are added after mixing 2 cc. of carbol-fuchsin (Ziebl- 
Neelsen). 

From experiments carried out with rats the author concludes that 
the injection of a small number of pathogenic trypanosomes lengthens 
the period of incubation and, in this manner, the duration of life, as 
'dating from the time of infecfeion ; but, when the parasites once 
appear in the peripheral blood, the duration of life is about the same, 
regardless of whether the animal was originally infected with a large 
or a small number. 

(148) 'Yore:e {W.) '& Blacklock (B.). ■ The Reservoir of the Human 

, Trypanosome in Sierra Leone.— Tro^x Med, d Parasil" 1916. 

July 3. Yol9. No. 3. pp. 383-390. 

No special effort was made by the authors to ascertain the extent 
to which sieeping sickness occurred among the natives, but two cases 
■were introduced, to their .notice. 

The first case was a woman w^ho had been infected for at least a 
year, during which period there had been no definite changes in the 
state' of' her', health.,, O'ne, of-, two .rats ■"inoculated,; from, her became 
infeeted. The other case was the son of the same woman. A single 
t^p^anosonae had. been seen in his blood, but two rats inoculated from 
him' failed to be,comeTnfected. ' 

It would appear: .'.that the disease' in. Sierra .Leone is a very chroniC' 
'■nne, .and the' question' of the reservoir is 'therefore of 'great 'importance.' 
The authors have shown that in South Central Africa wdiere trypano- 
somiasis in man is an acute condition, antelope form a more reliable 
source of infection for the fly than man, in view of the fact that they 
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are aljle-to liarbour the parasite for a long time in tlxeir blood vdtlioiit 
allowing symptomSj and also that their distribution coincides with 
that of G, moTBitmis, that is to say, it is ubiquitous. 

Ill West Africa, w^heie the disease in man is chronic, and where the 
transmitting fly is G, palpalis which is limited much more closely to 
the haunts of man, it is probable that man is a more important reservoir 
than large game. But a trypanosome having all the morphological 
characters of the trirpanosome isolated from the human- cases was 
obtained from the blood of an ox. YTieii maintained in 'rats and 
guinea-pigs it w-as seen that the trypanosome closely resembled 
T. gambiense in its behaviour as well as in its morphological 
characters, - and the authors are of the opinion that it was 
T. gambiense. 

Before any opinion can be formed as to the relative importance of 
man or domestic stock as reservoirs for the infection of the fly infor- 
mation must be gained as to the course of the infection in the animals, 
and the percentage of them infected. 

These points will present some difficulty, but in connection with 
the first of them it is noted that after an interval of four months the 
-ox did not appear to show any indication of disease. If, as it appears 
from this, it should prove that the domestic stock are tolerant of 
infection with the trypanosome the task of discovering the percentage 
■of animals infected will be much greater. Ib is also pointed out that 
when prophylactic measures are contemplated the existence of a’ 
potential reservoir in domestic stock wiU have to be taken into con- 
sideration. ■ 

<149) da Costa (B. F.), Corueia dos Saxtos (A.), Firming 
Sant’ ANNA ( J.) & de Araujo Alvares (M. G. ). Relatorlo final da 
missao da doenca do sdno da ilha do Prmelpe (i912-1914«)* 
(Parte V. Estudo sobre as tripanosomiases da Ilha do Principe. 

. [A Study of the Trypanosomes of the Island of Principe] by 
Sant’ ANNA (J. Firmino.) — Arquivos de Hig. e Patot ExoL 1915. 
Mar. 30. YoL 5. pp. 181-256. With 5 plates, 2 figs. & 10 charts. 

This is the concluding portion of the final report of Portuguese 
Sleeping Sickness Commission for the Island of Principe, of which the 
first part was noticed in Vol. 6 of the Tropical Diseases BuUetm^ p. 166. 

The author only arrived in the island towards the conclusion of the 
measures taken to exterminate the disease, so that pathological materia! 
was scanty and hard to obtain. Particulars are given of the charac- 
teristics of four strains of T . congohnse from' three different 

■oxen and a mule, and of one strain of T, 'imiforme imm an ox. From 
three human, patients one strain of T. gambiense was isolated: , Coloured 
illustrations are given of the morphological peculiarities of all these 
'strains. / 'The four races, of T, mngolense merely varied in their in-' 
fectmty. 'for animals,, their structural-characteristics .being the, same. 
As shown in a chart (p: 196 of the report) the mean length of -all .four- 
strains was' 15 microns, with extremes ranging from: 8,. to 21,'.mi'Crons. 
-No'. 1 'strain was inoculable into.' -all the',anima,ls tried, 'namely 'rats, 
.guinea-pigs,;' .rabbits, monkeys, '.dogs /and. goats; and in" rats, guinea-" 
pigs,' and dogS' the '.infection '.followed: .an,', acutely . fatal course, while' a-, 
monkey .and.a .goat .recovered, . . .Inoculation. intO;,.a cat proved n^ative. ' 
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Witb No. 2 strain only slight infections were obtained witli all the 
above animals, and with rats and guinea-pigs only after passage through 
a mojikey. No. 3 was inoculable into rats and rabbits, while dogs 
proved refractory, and with No. 4 only a very light infection was 
obtained in rabbits and rats. 

The single specimen of T. imiforme was obtained from an ox that 
had been eight years on the island and had been originally imported 
from Cape Verde. Its mean length (chart on p. 205) was 15 microns, 
vdth extremes of 11 and 22 microns. The only animals successfully 
inoculated with it were goats and sheep ; one goat dying after 15 
days’ illness, and one sheep after 19 days. Both animals were at the 
time badly affected with scab. Laboratory animals proved refractory. 

Three examples of T, gamhiense were obtained from human subjects. 
Only a few inoculations were made into animals. A strain passed 
through a monkey had a mean length of 20 microns, whilst the curve 
of a second .strain showed a double peak at 20 and 27 microns (chart 

p. 222). 

A few notes are added as to the blood-sucking insects of Principe. 
The Glossinae were nearly aE destroyed ; 342 specimens were, how- 
ever, dissected, of which number 4*6 per cent, showmd flagellates in 
the mid and hind gut. All attempts in the laboratory to procure 
infection with these flies in rabbits and monkeys failed. The 
colour of the Glossinae was exceptionally dark. The island contains 
two species of Tabanus, congohnsis mA taeniola. A Herpetomonas, 
apparently a new species, was plentiful in the hind gut and rectal 
ampulla of both species, and is figured and described (Plate V). No 
name is proposed for it. Stonioxys nigra is exceedingly plentiful and 
is a great affliction to horses and cattle. About 4 per cent, of these 
insects contained another Herpetomonas (figured in Plate V). 

The Culicinae obtained on the island comprised ToxorhyncJiites 
{? sp. nov.), CiiUeiomyia nebidosa, Banhsindla luteodateralis^ Stegomyia 
fasciata, Anopheles costalis and CuUcoides ynilnei, the latter a very 
troublesome pe.st.^ 

(150) ' Wehrbeix (H.). Conglutination in the Diagnosis of Dourine 
(Trypanosomiasis of the Horse.)— JL Infect. Dis . . 1915. May. 

; VoL16. :No.,3. pp. 461-465. ' . 

The author gives details of the technique adopted in carrying out 
the tests and summarises the results given by 19 positive sera and 30 
negative sera.. The general 'conclusion , drawn is that, although the 
method c,an be used, it is more Eable to error through' faulty technique 
.and ■m.ore .difficult to carry out than the complement-'fixation test.. .. 

(151) \L,averx]j? (A.). : ' Sm aeentrosomiques arfificielles, des 

; ' T [The Acentrosomic Varieties of ' 'Trypanosomes 

: artificially produced R. Acad, Sd. ,1915. 'VoL 160. , p. 543. 

■ : Ib' collaboration With; EompsKT. the author has recently' investigated' 
the effects produced by trypasafrol upon the centrosomes of trypano- 
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Ih mice infected T. brucei and treated with the drug in doses 
of 0'5 to 1*0' mg. per 20 g. body weight the centrosome entirely dis- 
appeared at the 16th passage, and this change persisted in subsequent 
passages although no treatment was given. 

With T. soiidanensej T. gambiense- and T- rhodesieme incomplete 
results were obtained, while T. leivisi and T. diittoni resisted the action 
of the drug. 

A strain of T- evmisi has been passed through 459 mice without 
regaining the centrosome. 

The aceiitrosomic varieties appear to be less virulent than the normal 
tii^aiiosomes, and the author suggests the possibility of. using such 
varieties for the protective inoculation of animals against the ordinary 
strains. 


(152) Dubois (A.) & van den Branden (F.). La r6aet!oii de Boverl 
dans le Trypanosomlase humaine, [Boverfs Reaction in Human 
Trypanosomiasis.] — Bull- Soc. Path- ExoL 1915- May. VoL 8. 
No. 5. pp. 261-266. 

Conclusions:— 

1. Boveri’s reaction ordinarily occurs in trjrpanosomiasis during 
the nervous stage of the disease. 

2. It is usually absent or slight in the earliest stage of infection. 

3. Boveri’s reaction appears to be attributable to protein sub- 
stances and possibly to them alone. 


(153) Jones (H. LI). The Treatment of Trypanosomiasis In Cattle 
caused by the Trypanosoma pecorum-—Jl- Path- d Thera-., 

petiiies- 1915. June. Vol. 28. No. 2. pp. 154-166. With 
1 map. 

In carrying out the first set of observations detailed in this paper 
the author was working under very unfavourable condifcions as the 
animals were 30 miles from his headquarters, and he had no assistance 
other than that afforded by untrained natives. The data, in con- 
sequence, are not complete, but information of considerable value is 
afforded by them. ■ 

The animals on the rubber and sugar estate where the disease 
occurred comprised 40 working oxen, 5 donkeys, 4 mules, 1 horse,' 
and 13 goats, and the disease had been 'in existence, for at least three 
years. In spite of every effort' being made no ' Glossinae were "ever 
captured on the estate, and^it would appear that the 'disease was 
.introduced by^ cattle brought from., another .part o.f the territory,., 
'although,, the origin of the .infection of' the,se animals was.' never dis- 
covered. ' Among the flies caught 'were' a number of different "'species- 
of .Tabanidae, Haematopota, Stomoxys, and one species'of Hippobosca, ' 

Diagnosis' w^as, based .upon, the.' examination of fresh blood; smearS" 
and ''Specimens,, .stained with:. Giemsa,.' and it' was found that 20 cattle, 
,3 "donkeys, I "mule, .and 1 horse 'were ■infected., , .Five., cattle .had died, 
■showing, symptoms strongly sugg.estive of trypanosomiasis.. 

„■ ",'■' It was decided to treat the, "oxen': 'only, but before" this could be 
arranged four of them had died, and the infected mule had been killed. 
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" Prior to tlie coiiimeiicement of treatment tlie temperatures of tlie 
isolated cattle were taken twice daily, and it was notedtliat the evening 
temperature w^as almost invariably higher than the ..morning 
temperature. 

The first treatment adopted was the intravenous injection of an 
average close of 1 gramme of antimony potassium tartrate dissolved 
ill 20 cc. of boiled water and allowed to cool to the body temperature. 
On taking the animals’ temperatures on the five days following the 
injections it was found that there was a considerable improvement 
both as regards the height of the morning temperature and the difierence 
in the' two daily readings. 

Blood examinations were carried out four hours, 24 hours, and five 
days after the injections, and in every instance the result was negative. 
There was also observed a general improvement in the condition of 
the animals. 

The second part of the treatment consisted of giving on alternate 
days for a period of three weeks increasing doses of arsenic. During 
the first week the animals received 1 gramme, during the second week, 
l*5g. and during the third week 2g, The drug- was administered 
either wrapped in paper and given by hand, or mixed with chopped 
grass and mealie meal. No toxic symptoms .were ever observed. 
After an interval of three weeks the treatment with arsenic was 
repeated. It had been intended to give another injection of emetic, 
but the author was unable to go to the estate. 

Two and a half months after the first treatment a. second visit was 
paid. Examination of the blood of aU the animals revealed the 
presence of very small numbers of granular trypanosomes in three of 
them. At this date the whole of the treatment w^as recommenced. 

About three weeks after four of the animals had trypanosomes in 
their blood. In two they were numerous and in two scanty. Two 
of those which had shown granular trypanosomes on the previous 
occasion were negative at this test. In spite of this the condition of 
all the animals was satisfactory, and 50 per cent, of them were fat, 

A fortnight later those animals which had not shown trjpanosomes 
were put to work, worldng half a day for a week and then resting for 
a week, and for a month this programme was. followed. 

After a further interval of about a fortnight another blood examina-, 
tioB was made and trypanosomes were found in two animals which 
had shown them at the previous test. 

During the two following months the animals, except for the two 
infected ones, did their half-day’s work regularly. The two infected 
animals received a course of arsenic. Three months later no tr}pano- 
soines could be found in any of the treated animals. 

Of the 20 oxen not treated four died with typical symptoms, and it 
is quite possible that these and perhaps other animals were actually 
infected at the time of the first examination, but escaped detection. 
Eventually/seventeen of them- 'died, -.and they thus, served usefully as 
controls, 

Tw,o.'yeaxs 'and, nine months' after the ■fir,st treatment the .whole- -of 
.b'he' sixteen 'surviving animals which had: been treatedwere-'still wo'rking 
and had been doing so the whole time. 

In February, 1913 an outbreak occurred in the neighbourhood of 
Beira in which over 1,000 animals died within six months. 
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■ Treatment was carried out on the same Hues as in the previous 
outbreak on 498 infected animals. Within six weeks after the 
commencement of the treatment 49 animals had died. The second 
injection was given about two months after the firsft and as it appeared 
to be a case of kill or cure the doses were doubled. The animals were 
in such poor condition that 16 died within a daj as a result of the 
injection. By the end of September, about four months aftor the 
treatment had been started, the herd numbered 309 animals, but many 
were still showing marked cHiiical symptoms, Fort-y-five of these 
received a fresh injection but no more arsenic, with resulting improve- 
ment ill their condition. 

Early the following year 95 bullocks were sold in fat condition, but 
during the course of tie year seven or eight animals w'ere killed as 
they appeared to have failed to make a recovery, and W’ere a source 
of danger. 

At the beginning of the following year there ivere 157 animals in 
the herd and all looked perfectly healthy. A number of animals had 
been disposed of during the interval, but no deaths had occurred. 

A small number of experiments carried out with arsenopheiiyl- 
glycin gave very uiisatisfactor}?’ results. The dose used was 1 gramme 
per hundredweight dissolved in 1 litre of warm distilled •water, and it 
was administered intravenously. Three injections were given with 
intervals of five and eight weeks, but although there was a rapid dis- 
appearance of the trypanosomes from the blood they always reappeared. 

Eight animals were treated with soamin, animals weighing half a 
ton were given as much as 120 grains dissolved in 30 cc. of distilled 
water and injected subcutaneously. Large single doses were found 
to be preferable to small repeated doses. Seven cattle and a donkey 
were submitted to the treatment, and none died. The cattle improved 
very greatly in condition, but the donkey remained weak. An 
objection to this treatment was the expense. 

The author gives an outline of the sequence of events in the various 
outbreaks and the circumstances lead him to think that Glossinae 
were not responsible for the transmission of the infection from herd 
to herd, because none could be found, in spite of a long continued 
search on the flats where the animals wmre principally pastured and 
where they came into close contact with each other. G: morsitans 
was found in outljdng forest land. He believes that Tabanidae and 
Hippoboscidae were concerned in the spread of the disease, as flies of 
these genera were present, sick and dying animals being ■ literally, 
covered with them. 

"Certain conditions are however necessary for the transmission.. 
The animals must be in veiy close contact 'with each other, and. there 
must be very large numbers of the various biting fties. The' author 
believes that the transmission is a mechanical one. 

{154) ' van Saceghem. (R.) . ExpMenees sur Is traitement ies trypano** 
somiases aEim.aIes. [Experiments ,, regarding the Treatment' '.of. 
■Animal Trypanosomiases.]— RwS. Soc. PaiK ExoL ' . 1915. ". -M.ay. 

■' ■YoL'S. '^ ’No. S: pp. 339-347., : 

"The ' experiments.' recorded. in dhis'/papet' wer©', carried',.' out, '.at.. 

' School '.of 'Tropical . Medicine' at.; Hrussels, and the drugs used were 
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atox}^ and' emetic, either alone or in conjiiiiction with each other. 
The two strains of trypanosomes utilised in the experiments were 
r. congoleme and T. '^hnicei var. Uganda. The experiments were 
carried out almost exclnsively wdth guinea-pigs. 

The general results obtained indicate that subcutaneous injections 
of either of the drugs mentioned are of no value for the treatment 
of guinea-pigs infected with T, brucei or T, congolense. 

Rather better results are claimed for treatments involving the use 
of atoxyl and emetic together. 

In view of the irritant effect produced by emetic when injected 
under the skin of large animals, and the difficulties associated with 
its intravenous injection, the author recommends the intramuscular 
method for the administration of this drug. It is said that with this 
method there may he produced weakness, acceleration of the pulse, 
and other symptoms of lo’wered vitahty ; these, however, pass off 
within 24 hours. 

When the drugs are used in conjunction with each other they should 
he administered separately. 

The author thinks that relapses are due rather to trypanosomes 
ill certain parts of the body, such as the bone marrow, escaping the 
action of the drugs than to specially resistant forms, and proposes 
to overcome the difficulty of reaching them by administering very 
large doses, and to counteract the systematic effects of these doses 
by administering atropine sulphate or caffeine. 

In an appendix the author gives brief details of one case of trypano- 
somiasis in a buffalo {T. cazalboui) at Zambi which was treated by 
intramuscular injections of emetic associated with subcutaneous 
injections of atoxyl and improved greatly in condition. 


LEISHMAOTASIS. 

(155} Yakimoff' (W. L.), Contribution 4 iMtude des Leislimamoses de 
f homme et , du ehlen dans le Turkestan russe. [Human and Canine 
Leishmaniasis in Russian Turkestan.] — Bull. 8oc. Path. Exot. 
1915. July. VgL 8. No. 7. pp. 474--503. 

The author finds that in Turkestan there appears to be some con- 
nection between the number of cases of the disease occurring in the 
dog and in man in the various districts, the percentage of cases in the 
two species bearing a more or less constant relation to each other. 

Of twelve eases of the disease in children in which fche author was 
especialy interested seven were in close contact with dogs, one with 
a cat, in one dogs were^^ the neighbourhood of the chill, but there 
was no actual contact, and in three there were no dogs in th e house. 

In smears of the intestinal contents of a flea caught on the cat the 
author has found organisms in the post-flagellate phase similar to 
those noted by Basile, SAHaioBOX and others, and in 
cani$ he has found parasites indistinguishable from leishmania. 

The parasite occurring in Turkestan is indistinguishable from the 
Indian and Mediterranean parasito, and like those it may be either 
free or enclosed in cells of various Idnds. On one occasion in a cMld 
the author found a 
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An observation made in 1912 on material obtained from Tunis but 
not published lias been confirmed in Turkestan, iiamelj, that forms 
suggesting, if not representing, schizogony may be found both free 
and enclosed in cells in smears made from the spleen in severe cases. 

The author has been able to infect mice from children and to infect 
dogs and cats from such mice, 

With regard to the question as to the identity or otherwise of the 
diseases caused by parasites of this genus in the various countries, 
the opinion is expressed that they are all identical, and that the 
diseases of man and the dog are also the same. In consequence of 
this clogs may play an important part in the transmission of the 
disease, and contact with dogs is always a source of danger to man. 

Material has been obtained from about 1,000 dogs, and exaniiiiatioii 
shows that practically 24 per cent, are infected, and it appears to be 
established that the disease in dogs shows a seasonal variation, the 
number of fresh infections increasing during the early part of the 
summer. 

An accomit is given of the clinical characters of the disease in dogs, 
but the author expresses the view that in the majority of cases no 
special symptoms are seen. It was foiuid experimentally that the 
disease may last for three years or more. 

The most constant lesions were enlargement of the spleen and red 
colouration of the bone marrow, but both of these lesions are not 
observed in every ease, and enlargement of the spleen alone is not 
very significant. 


(166) Lavbran (A.). Sur une culture de Leishnania dommni soulllee 
par un champignon* [A Culture of, Leishmnia dmiovani mTktd,- 
minated by a Mould.] — Bull, Soc, Path. Exot. 1915. July. Vol. 8. 
No. 7. p. 429* 

The author records that some tubes of simplified Novy medium 
sown out with L, domvani gave good growths in spite of the presence 
of a mould. The contamination was got rid of by placing in the tubes 
five drops of a 1 per cent, solution of caustic soda. Four days later 
the moulds had disappeared, and on subcultures being made the leisb- 
mania was obtained in a state of purity. 


(157) Laveraxt (A.). Mouvelle contrihufion i C^tud© des Infections 
exp6r!mentales de la souris par la [Further 

Contribution residing the Experimental Infection of’ the Mouse 
' with LeisJmania tropica .} — Bidk Soc. Paih, Exot, 1915. ' June. 

' No. 6., pp. 363-569.. . 

In'tbis. paper the author records the.' results of his examinations oi 
sections of the testicles of .ini,ce. inoculated 'with L. impim.' \ Wmm 
these it,;appearsthat the, .epithelium, of. the testicles .is never .involved, 
but" that 'the; connective tissue,, surrounding 'the testicle which, is ' at 
the '' .same , time infiltrated with', embryonic- cells contains - the ' parasite' 
in large numbers.,' ' In -advanced' cases- the testicular substance may 
-be invaded by "connective tissue containing the parasites and this may 
,':.lead to atrophy of the organ* 
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Tbe aiitbor again draws attention to tlie development of small 
superficial abscesses containing Leish mania on the abdominal wall 
of mice inoculated into the peritoneum, and makes special mention 
of one case in TThich there w^as developed a periarthritis of the joints 
of the hind legs. This mouse showed at the same time a septicaemia 
following on partial necrosis of the lesion of the testicles. 


(158) ' Yakimoef (W. L.). De la p6riode d’ineubation elez les aaimaux 
infecf6s par ies Leishmania. [The Period of Incubation in 
Animals infected with Leishmania.] — Bull, 8oc. Path, Exok 1915. 
July. VoL 8. No. 7. pp. 430-431. 

Summarising briefly the statements published by various observers, 
the author shows that in dogs the period of incubation after experi- 
mental infection is generally about 12 days, and that in mice the period 
may be very short'. 

A dog of about two months old was inoculated intraperitoneally 
with an emulsion of the organs of another dog which had been infected 
with a human strain of the parasite which had been used to infect 
mice successfully. The material used was very rich in parasites. 
On the third day the dog died. The serous membrane of the small 
intestine ■was very congested and parasites were found in small numbers 
in smears from the liver and the spleen. The bone marrow appeared 
to be free from parasites. 

It is suggested that the short period of incubation in this case may 
have depended to some extent upon the munber of parasites injected, 
the age of the animal inoculated, and the origin of the virus. 


SPIROCHAETOSIS. ’ 

(159) ZiNssBE (H.) & HoPKnsrs (J. G,). Antibody Formation against 
Treponema Agglutination. — Jl, Experim, Med, 1915. 

June, VoL 21. No. pp. 576-583.. With 3 plates comprising 
5 figs.' 

Summary: — 

‘^It has been shown by our experiments that the serum of rabbits 
treated with emulsions of Treponema pallidum contains agglutinating 
'.substances. , . ' 

' “ Normal rabbit serum also possesses agglutinating 'power, for this 
organism, but, as in the ease of normal bacterial agglutinins , to an extent 
very much .inferior to that ' possessed- by the sera 'of immunized' animals. 
Normal human sera will agglutinate similar pallidum emulsions, as will 
the sera- of certain 'syphilitic patients, with" positive Wasserm'ann reactions. 
Whether or not there is a quantitative difference of diagnostic value 
between the .sera of normal human beings and 'those^ of syphflitios remains 
'to be' seen. .'. 

v' The . sera of rabbitS' immunized ' with strain A agglutinate .Noguchi’s 
strain '9 in^dilutioxis as.Mgh'as I to 500." ■ , 

■ regard' ^the^ most, important' result of these 'experiments "the 

demonstration of definite antibodies in the circulation of animals treated 
with dead emulsions of Treponema pallidum. Since it is bur belief* that 


'♦'-.'ZiHSSEE .' Th'Experim^ "-IB-IS.'. ' y,: Yoh, 18,';p.;2r9.... 
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tlie agglutinating effect is due to an antibody essentially tbe same as tliat 
wliich. produces bactericidal, precipitating, and opsonic effects, -ie,. tliat 
tbere is probably one type of antibody only, we believe that tbe demon- 
stration of agglutinins establishes the fact that in syphilis as in bacterial 
diseases the host responds by the formation of antibodies or sensitizers 
specific tor the treponema. 

Spiroelieticidal experiments with these sera, both in r-itro and in vivOy 
are in progress.” 

(160) Laukoy (L.) & Le\’t-Bruhl (M.). Snr la resistance des ponies 
a f Infeetion par la Spiroehaela goUinarum aprds thyroMeetomie on 
spMiieetomie. [The Eesistance offered by Bowls to Infection by 
SpirocJiaeta gaUinarum. after Th}n:oidectomy and Splenectomy.] — 
Ann, Inst, Pasteur, 1915. May. Vol. 29. No. 5. pp. 213-220. 

The fact that enlargement of the thyroid glands and of the spleen 
is observed in both natural and experimental spirochaetosis in birds 
prompted the authors to investigate the question as to whether these 
organs play any part in the resistance offered by birds to infection, 
and in the production of antibodies, and whether theirwremoval would 
alter the course of the disease in any way. 

A number of series of experiments in connection with removal of 
the thyroid glands are briefly recorded. From these it appears that 
removal of the thyroids does not reduce the degree of resistance offered 
by birds to infection, when the attempt to infect is made from one to 
16 days after the operation. Partial or complete removal of the 
paTath}uroids also appeared to have no effect. 

It was further shown that the protective power possessed by the 
serum of recovered birds from wMch the glands had been removed 
■was not lo'weied in any way. 

In birds from which the spleen had been removed prior to their 
inoculation it was found that spirochaetes appeared in the blood earlier 
than in the controls, and also that parasites were far more numerous 
in the blood of birds that had been operated upon. A further fact 
that was established is that the duration of the invasion of the blood 
is longer than in birds not derived of their spleens. These phenomena 
are not accompanied by any increase in the severity of the clinical 
manifestations of the infection, in fact the symptoms are often less 
severe in animals upon w'hich splenectomy has been performed. 

Removal of the spleen does not affect the production of protective 
substances. - . 


PROTOZOA. 

Lawson (Mary R.). Adult Tertian Malarial Parasites attaehei 
PerlpheraiOorpuseular Mounds. The, Extracellular Relation, of' 
" ' the Parasites to the Red €QfpmdBS,—JL Experim, Med . , 1915. 

' June. ' VoL'2i. No. 6. pp- 684 - 592 . .With 4 plates comprising 
^ ■ 109.flgs. ■ 

' Inrthis paper the author repeats' her .views regarding 'the position 
of the' malarial ..parasites in relation to the' red corpuscles, and ,a .larg'e 
number' of; 'figures: taken ■ffrom;.photograp,hs ..'of ' stained, 'prep,aration's 
are reproduced'rto' siipp'ort the view. ■,■■■ 
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(162) Perekropoff (G. J.). Ueber Kilfiiraii der Plasmoilen des trop- 
fseliea Fielers (Malaria tropiea). [The Cultivation of the Plasmo- 
dium of Tropical Malaria.] — Arch, f, Proiistenk, 1914, Nov. 3, 
VoL 35. No. 2. pp. 139-153. With 3 coloured .plates com- 
prising 116 figs. 

The author claims that bv a technique based upon that of Bass and 
JoHiffS he has been able in two cases out of seven to obtain not only 
pHzogony but also spoxogony with the development of spoxocysts 
in the red corpuscles. The modifications of Bass and Johns’ method 
adopted are as follow^s :~ 

1. The quantity of dextrose solution added to the blood was 0-4 cc. 

to 10 cc. 

2. The ‘'blood serum” was inactivated by heating it to 41° C. 
for half an hour and then for a similar period to 42° C. 

3. For transplantations “ blood serum ” inactivated at 55°-56° C. 
was used. 

4. The transplantations were made 6 or 6 hours after the normal 
segmentation had taken place. 

5. The material was transferred to a rich medium composed of 
0;04 cc. of 50 per cent, dextrose or maltose solution and 0*2-0 *4 cc. of 
‘'blood serum” or Loeke’s solution. 

6. The proportion of red corpuscles containing parasites to fresh 
red corpuscles was as 2 : 6 to 3 : 5. 

7. The blood containing the parasites was not centrifuged in any 
instance ; thus injury to the parasites was avoided. 

(163) Mathis (C.) & Heymann (P.).' La reaction de Wassermaua 
dans le paludisme. [Wassermann’s Eeaction in Malaria .] — BulL 
Soc, Path, ExoL 1915. May. Vol. 8. No. 5, pp. 258-259, 

The authors have tested serum from 21 cases of malaria of difierent- 
types^ but have not obtained positive results in any instance. 

(164) Wenyon (G. M.). The Pigmented Parasites of Cold-Blooded 
Animals, with some Notes on a Plasmodium of the Trinidad 
Igumx—JlTrop, Med, d 1915, June 15* YoL 18. No. 12* 
pp. 133-140. With 1 plate comprising 16 figs. 

The first portion of this paper contains a short history of the discovery 
of pigmented parasites of cold-blooded animals. The author then 
passes on to a consideration of the classification of these parasites 
and concludes that the organisms should be placed in two genera 
according p gametocytes and schizonts or gametocytes alone are to 
be foTOu in the peripheral blood, as is the case with the malarial 
parasites of birdb. 

A brief description of the various parasites that have been found in 
the red blood corpuscles of cold-blooded animals is given. This 
includes six parasites foTO in the blood of lizards, all of which belong 
to the genus Plasmodium, and five species from tortoises belonging to 
the genus Haemoproteus. It is doubtful whether these are all distinct 
species, A description is also given of two parasites belonging to 
the genus Haemoproteus which have been found in the blood of 
snakes. It is probable that these belong to a single species. 



Vol',3. No. 3.] 


Protozoa* 


99 


Tlie paper also contains a description of a parasite found in films 
of blood made from the Trinidad iguana. Tbe plate stows young 
forms, scMzoiits in different stages of division, and parasites that are 
considered to be gaiiietocytes. In view of the occurrence of these 
forms in the blood the parasite must be considered to be related to 
the genus Plasmodium. 

(165) Yorke (W.) & Blacklock (B,)- Notes on Certain Animal 
Parasites of Domestic Stock in Sierra Leone* — Trop. Med. S 
Pamsit, 1915. July 3L VoL 9. No. 3. pp. 413-420. 

The authors examined 143 head of cattle and found trypanosomes 
in 19, but the number actually infected was probably much higher 
than this as in most cases an examination of a single preparation of 
fresh blood was all that could be done. The bulk of the infected 
animals' were found among those brought down to Freetown for 
slaughter. The probable explanation of this fact was that the natives 
brought in the animals for slaughter when it was observed that they 
were losing condition. The following tiupanosomes w^ere foiiinl : 
T, congolense eleven times, T, vimx twice, a double infection of these 
two five times, and T, gambiense once. 

The blood of ten dogs was examined with negative results, but one 
of the animals was proved to be infected with Y. congoleme by the 
inoculation of rats. 

No trypanosomes were found in the blood of seven sheep and seven 
goats. 

Four hundred specimens of Glossim palpalis caught on Cape Light- 
house Peninsula were examined and trypanosomes were found in 
twenty-one of them. In no instance were the salivary glands infected, 
but from the distribution of the infection in the flies it would appear 
that fifteen were infected with T, vivax, four with T. congolense, and 
the remaining two with a trypanosome belonging to the eongohme or 
gambiense group. This point could not be settled as the development 
of the trypanosomes in the flies was not complete. 

In about 5 per cent, of the animals examined parasites which w’ere 
undoubtedly Babesia Ugeminum were discovered. In from 20 to 30 
per cent, of the animals another parasite was present in the red blood 
copuscles, and this the authors think there can be no doubt was 
Theileria mutans. In some of the animals 1 to 2 per cent, of the cor- 
puscles were invaded, while in others only an odd parasite could be 
found. No blue bodies were found in the blood or in smears from 
the organs of six, infected animals.- 
/The only species of ticks encountered were BoopMlm amiralis ' mi.' 
Amblyomma variegaium. , ' ■ 

'(166) :Ea3^ham' (H. B.). Insect . Flagellates and the Evolution ,, of 
Disease* with Kemarks on the Importance of Comparative Methois' ; 
in -Study' -o-f Protozoology.— Tmp. Med* S Parasii,. „-1915.-': 

\June:30.„/¥oL 9. , No. 2,., pp. 335-348./ 

"'■ ■ ^ '“The si-giiifi,canoe.: nf the .herpetomonad stage . of 'LeisJimmm, ,of ' the 
recent announeements 'that such stages- oceur. , in, man, and of the 'presence ,, 
of natural herpetomonads, in 'other vertebrates ..(for,' example, mice), axe:,, 
'disousse,d. It also recalled, that . insect. 'hepetomonads' can invade and'/' 
Mve in'-'piant-tissueB. ■ 

(C195)',' b2' 
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Tlie esperiineiits on tlie introduction into different vertebrates of 
various species of Heffetom(y}ias and CriiMdia parasitic in insects by 
Laveran and FrancMni, using mammals, and by Fantliam and Porter, 
using botli 'Warm- and cold-blooded vertebrates, are sninmarised and 
discussed. 

“ It is inferred that tbe various leislimaniases are due to a lierpetomonad 
of invertebrates wMob, under different conditions of environment, produces 
patliogenic effects in very vai-ying degrees in different vertebrates, from 
zero, as in tbe mice described by Dutton and Todd in 1903, to Mgli mortality 
as in Indian kala-azar, and probably zero again in cold-blooded boats. 
It is also a flagellate -wMch can probably live in invertebrates not already 
recorded as being infected. A human reservoir of leishmaniasis may 
occur in some places, while warm- and cold-blooded vertebrates may also 
function as the same. 

“ It is highly probable that the so-called cultural herpetomonad stages 
of trjpp allosomes were really cultures of scanty herpetomonad infections 
co-evisting with trypanosome infections.” 


(167) Fantham (H. B.) & PoRTEB (Annie). Onthelatural Occnrreiiee 

of Heipetomonads (Leptomonads) in Mice. — Parasitology. 1915. 

June. VoL 8. No. 1. pp. 128-132. With. 7 text-figs. 

The autliois refer to some observations regarding tbe occurrence 
of herpetomonads in the blood of mice wMch, were originally made by 
them in 1909, and which were repeated in 1911 and 1912. 

A description of the parasite is given and the original statement 
by Duttox and Todd regarding the occurrence of parasites of this 
genus in the blood of mice in the Gambia is reproduced in full. 

The conclusions drawn are as follows : — 

1. Natural herpetomonads (or leptomonads) occur in mice. 

2. The origin of the infection is to be sought in a flagellate of an 
ectoparasite ot the mouse. This flagellate is very probably Eer^petomonas 
pattani, a natural or specific parasite of fieas (especially rat fleas), which 
protozoon can adapt itself to life in the blood of mice. 

‘‘ 3. Herpetomonads have been recorded from rat fleas, dog fieas 
and human fleas. Probably the flagellates are varieties of one species, 
H, paUon% which can live in the blood and certaia intemal organs of rats, 
mice, dogs, and man.” 


(168) Eodhain (J.). Herpetomonas Parasites da larves d’OestrWes 
eavieoles. [Herpetomonas Parasitic in Larvae of Oestridae.]— 
Bull. Soo. Path* Exot. 1915. June. VoL 8. No. 6. pp. 369- 
; ■ 372-' With 8 text figs. ■ 

A. Herpetomonas of larvae from Bubalis hliml jmhsoni. These 
are large lancet-shaped parasites which have a thick flagellum pro- 
jecting from the anterior extremity of the body, and in the fresh 
state are capable of active movement. The nucleus is centrally 
placed and round or oval in shape. When undergoing division it 
appears to be composed of a number of chromatic granules. Anterior 
to the nucleus there is a large oval blepharoplast. The flagellum 
starts at a small but distinct basal granule placed anterior to or beside 
the.blepharoplast.^.' portion, of the flagellum' is' formed by a 

thick rhizoplast and this is succeeded by the flagellum proper which 
is covered by a thin periplastic membrane. Even in the resting 
condition the flagellum is invariably double, and during the process 
of division two distinct double flagella can often be seen. 
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In the cjiinplasni very slender axostyles can he seen extending from 
the basal grannies to the posterior somewhat pointed extremity of 
the body. These appear to intercross in front of and behind the 
nucleus. 

The parasites measure from 60 to SO microns in length including 
the flagellum, and from 3*6 to 6*25 in width. 

The parasite has only been found in the intestinal contents of the 
larvae, but it has been found in all five species of oestruus larvae 
occimring in the sinuses of Biibalis. No true cyst forms have been 
seen, nor has the parasite been found in the adult fly. 

B. Herpetomonas of the larvae of Ehmoestnms rdrmleti, Rodh. and ■ 
Beq. in Potamochaerus 'porcus. Six larvae were obtained and all were 
infected. The herpetomonas was very similar to that just described, 
but it was rather smaller and the double flagellum of the adult forms 
was rather less distinct. Encysted forms of this species were also 
observed. In these the blepharoplast was placed very close to the 
nucleus and was possibly fused with it, while the flagellum was reduced 
to its intracytoplasmic part. 

(169) Laveran(A.) & Franohini (G.). Au sujet d'un Herpetomonas 
de Ctenopsylla musculi et de sa euitiire. [A Herpetomonas of 
Ctenopsylla musculi and its Cultivation.] — Bull Soc. Path, ExoL 
1916. May. Vol, 8. No. 5. pp. 266-270. 

The parasite referred to occurs in the following forms in smears of 
the intestinal contents of the mouse flea stained with Giemsa. The 
commonest form is the leishmaniform parasite which measures from 
2 to 4 microns in length by 1 micron in width. They are oval and 
generally possess a centrosome and a nucleus. 

There also occur larger forms which measure from 5 to 15 microns 
in length by 1*5 to 2 in width. These have one rounded extremity 
and one pointed. The centrosome is placed towards the rounded end, 
but may be quite close to the nucleus. These parasites appear to be 
a more advanced stage of those first described. 

Large rosette clumps are frequently seen. 

The other form in which the parasite occurs closely resembles the 
preceding one, but there is a short flagellum which takes origin at 
the centrosome and passes out of the body at the rounded end. 
Parasites of this type are exceedingly rare. 

Encysted forms have never been found in the faeces. 

A positive result was obtained in one culture tube out of six, the 
medium being rabbit blood-agar, incubated at 25-26^ 0. 

Ill' cultures, as in the intestinal contents, leishmaniform parasites 
are by far the more numerous, flagellated organisms being distinctly" 
'rare. ' The morphology of ■ the .parasites in' culture resembled that of 
the intestinal forms, but as a rule -they appeared to be considerably ■ 
larger.' ^ ' , 

(170) "'ScBroxTZ (0. H.). Ooecliiosis in €atfle ami Carabaos. — Jt ' Infect, 
", m,M915., July. :¥ol ;l7.v 

■,',,ln"'carr 3 ring out,' .rinderpest investigations. 'the author 'encountered , 
a ; numben'of ' '".irregular cas.es ” ''.which .eventually^ proved .to ..'be oases 
of eo'ceidiosis, ' 'or'" ■ as" ; the ' author ''prefers'; to , call ' 'it ' "'Coecidiaii '' gastro- ' 
ent'eritis. 
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Great emphasis is laid upon the difficulty of differentiating coccid- 
iosis from linderpest, and in the paper the information regarding 
tbe two diseases is somewhat curiously intermixed. 

The author states that in one case of coccidiosis which showed 
lesions at the post-mortem identical with those of rinderpest, young 
forms of the schizogonous type could be found in countless numbers 
in scrapings feoin the ulcerated abomasum and the whole of the 
intestinal tract. 

He also states that by careful laldng and centrifugation of blood 
taken from an animal recovering from a severe attack of coccidian 
dj^sentery spores can be obtained in appreciable numbers. It is said 
that coccidia can be found more easily in the urine than in the faeces, 
and that in the urine they appear under the immersion lens as '' dense 
small coccoid bodies,’’ the larger forms being apparently held back 
by the kidneys.” 

“ When spores are first liberated they are quite large, about one- 
half the size of an erythrocyte. As the spores become m’ore developed, 
they show a denser capsule and become smaller.” 

The author states that from his “ own observations in rinderpest experi- 
ments it would appear, in view of the peculiar methods by which coccidia 
can be divided iuto most minute organisms (Zublein, 1908), that one part 
oi their life-cycle is passed in the blood vascular system, and that their 
rapid multiplication in most minute forms produces the haemolylio 
form of the disease. This is superseded, if the host lives, by the diarrheal 
form, the latter being necessaiy to re-infect other hosts and to transfer 
the contagion from one place to another 

“W© cannot deny that acute coccidiosis has in variablv resulted from 
rinderpest inoculations. Our last cases (3,694 and 3,714) died from coc- 
cidian gastro -enteritis of the most severe type after receiving a sub- 
cutaneous injectiori of 5 cc. of rinderpest blood. Since we have been able 
to recognise coccidiosis, we have never found a case of rinderpest with- 
out the presence of these organisms in great numbers 

Of four guinea-pigs that were inoculated with Mood from spore- 
bearing ealtle, two died [about 7 weeks later] from coccidian dysentery, 

one died from pneumonia, and one is still alive and doing well 

A good illustration of nature’s method of producing immunity against 
protozoa is foimd in our southern states, where cattle, inoculated by ticks 
with piroplasinosis for generations, have acquired a very high resistance.” 


(171) WlOKWABE (A. B.). Is L eucocytozoon anatis the Cause of a New 
Disease In 'Dmks?~-PaTasitology. 1915. June. Vol 8. Ho. 1. 
pp. 17-21. With 3 plates. 

The disease in question runs a rapid and fatal course, about 70 
per cpt. of the affected birds succumbing. The first symptom is an 
impaired appetite, but the preliminary symptoms ate not very marked. 

^ In some cases the birds succumb during the first paroxysm, while 
in others there are exacerbations at intervals without producing a fatal 
•resultk' ' "ty.. 

Qne^ of the attitudes taken up by the birds when in a coinatose 
condition is with the head bent, over '■■backwards.'and' resting , on' 
back. If birds in this conditibn are roused they show evidence of 
intense excitement. The power of balance is lost, and they roll over 
and over, and the head is wraved about in an extraordinary manner. 
In some cases the neck is turned completely round, the head resting 
pn; the!:', A ■■ffiidy rcohstarfi^^ sjrjnptom:'' 
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is a purulent ophthalmia. ' Eecov^ered birds are very stunted in their 
giowth. 

The causal agent of the disease has net, been determined^ but in 
the course of his investigations the author discovered a ieucocytozooii 
which does not appear to have been described' before, and which is 
the subject of this preliminary report. 

Parasites were foimd in all the diseased ducks' and they were present 
in smaller numbers in recovered birds. Contact birds which showed 
no symptoms were apparently not infected with the organism. 

The predominant form was a spindle-shaped structure measuring 
'35 to 60 microns in length by 10 in width. There was an elongated 
or irregular-shaped nucleus, and a dark chrom,atiG band ” runiiiiig 
along one border of the parasite. Further study is req^uired to settle 
definitely whether the organism is motile. 

The only lesion found w'as acute haemorrhagic inflaniniation of 
the intestine immediately behind the caeca. There was constantly 
an increase in the number of eosinophile leucoc}i:es in the blood. 

A limited number of inoculation experiments were carried out. 
In one of these two gamete forms w-ere obsewed on the seventh day 
after intraperitoneal inoculation with blood. In these parasites the 
chromatic band was present, but no nucleus could be discovered. 
Three days later typical gametes with nuclei were found. These 
forms persisted for a few days and then disappeared. No mature 
forms were present in the smears. White rats appeared to be 
refractory. 


HELMINTHS. 

(172) Yobke (W.) & BLACEnocK (B.). Ankylostomiasis In Bogs In 
Sierra Leone. (Being the Fifth' Report of the Thlrty-seeonfl 
Expedition of the Liverpool School of Tropical Medicine, 1914-1915). 
—Ann. Trap. Med, & FarasiL 1915. July 31. VoL 9. No. 3. 

' pp, 425-427. With 4 text-figs. 

Of seven dogs examined by the authors all were found to be infected 
with ankylostomes, but two species of parasites were encountered-- 
Anhylmtorm caninum m.d Ankylostoma ceylanimm. These species 
are' easily distinguished by the arrangement of the teeth, la the 
•former there are three pairs of ventral teeth, and in the latter one large 
ventral pair and a second very smal pair close to their base- 

The rays of the lateral lobes of' the caudal pouch are the same in" 
'•the' two species, but in • the median ray: of the dorsal lobe there is a 
'' slight • difference. In both species the ray is bifurcated in tie texininal 
third, each branch being tridigitate at 'the extremity •, In Ankylostomu. 
''mwmti.m^the','digitations.are separated from each, other by m€re,,ndtcies., 
while,' in //AnkylostomMt' ceyhn 'the „outer ..notch ' is •.quite 'deep 'and' 
cleft-like.' • .The .males .measure' .'ab'out.^ 6-7 mm. and . the , 'females': .'."from' 
7 to 14 mm. 

No opportunity offered to ascertain whether AnkyhstoTm ceyMnimm 
occurs in man in Sierra Leone. '•" 
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(173) Hall (M. C.). A Note on Syngamus Laryngeus from Cattle in the 
PMippine Islands. — Ayner. JL Vet. Med. 1915. June. VoL 10. 

Ho. 6« pp. 395-396, Wtk 3 test-figs. 

The parasite found in the Philippine Island is identical with that 
described by Eailliet save that the males are a little shorter and the 
females a little longer. The males measure 2*75 to 3*1 mm. and the 
females 9*7 to 12 mm- 

Among the specimens examined were found males that were attached 
to females by means of the buccal capsule. In one instance this was 
the only manner in which the male was attached to the female, and 
in another case the male was attached to the female by the caudal 
pouch and to another female by the buccal capsule. There is no 
record of this worm producing any pathological effects in the 
Philippines, ■ 


(174) MiTZMAm {M. B,). An Experiment with Stomoxys cahitrans in 
an Attempt to transmit a Filaria of Horses in the Philippines.— 
Amer. Jl. Trop. Bis. & PrevenL Mei. 1915. June. Vol. 2. 
Ho. 12. pp. 759-763. With 1 plate. ■ 

Two hundred newly emerged Stomoxys were allowed to bite a horse 
whose blood always contained active filariae and on the day upon which 
the flies “were fed contained as many as 12 to a single field under a low 
power. All hut three of the flies fed. On the follo'wing day 170 of 
them again engorged themselves with blood containing a moderate 
number of active embryos. They were kept till the fourth day 
following without feeding and then they "were used during a period 
of about five weeks, until there were only four flies left, to feed upon 
four horses at varjdng intervals. These four horses had been used 
in a surra experiment and had failed to become infected, and a daily 
examination of their blood during a period of two months had not 
revealed the presence of any filariae. 

As a control 200 other laboratory-bred flies -were allowed to feed on 
a healthy horse, and the daily death-rate noted. A¥hen the death- 
rates of the turn sets of fiies were compared it was seen that more than 
twice the number of deaths occurred among the filaria-fed flies during 
the first ten days than among the control flies, but that after this there 
was 110 marked difference in the death-rate in the two series . 

In one instance the gut-contents of a fly that had ingested infected 
blood was examined, and one of the filaria found was being ingested 
by a polymorphonuclear leucocyte. It is suggested that this may 
be the explanation of the non-development of a number of the embryos 
ingested; by the flies, '''V, ' ■ ' 

From the fifth to the eighth day after ingesting the infected Mood 
31 flies were dissected. In three of these larval worms were found 
embedded in the thoracic muscles. Flies dissected after the eighth 
day : showed no evidence of having, been invaded by parasites. ' ; . 

" experiment' the'; five horses were kept 

in individual stalls in a screened stable. The blood of the four healthy 
animals wa^ examined two to three times weekly for sixty days after the 
final fly application. They were also examined a month iater^ when all 
appearances of Mood infection were absent.” 
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(175) Megoitt (F. J.). a new Species of Tapeworm from a Parakeet, 
Bfotogerys tirica. — Paradtohgy. 1915. June. VoL 8. No. 1, 
pp. 42-55. With 2 plates comprising 19 figs. & 4 text-figs. 

Tile aiitiior gives in a tabular statement tbe distinguisMiig features 
of tlie species belonging to the genus Cotugnia already described, and 
shows that the parasite described in this paper differs from these in 
so many details that a new species is justified for it. For this new 
species he suggests the name Cotugnia brotogergs. The following 
description is given under the heading Specific diagnosis.’’ 

Cotugnia - : 75 mm. long by 2 mm. broad. Head : 0*42 mm. in 
diameter, 0*45 mm. long, with retractile rosteilnm 0-15 mm. in diameter, 
armed with a crown of numerous hooks arranged in a double row. Hooks 
[of the Davainea type], 0*012 mm. long. Suckers oval, unarmed, 0*081 mm. 
in diameter. Neck absent. Segments trapezoidal and imbricate. Grenital 
organs double in each segment, genital pore situated at the anterior third 
of the lateral maigin. Male and female canals pass dorsal to the excretory 
system. 

“ MusculatMTs : Three longitudinal muscle layers alternate with three 
transverse layers. 

“ Male genitalia : Tests numerous in a double low, occupying the 
centre of the proglottis and extending laterally beyond the excretory 
canals. Cirrus pouch not reaching the longitudinal excretory canal. 

“ Female organs : Yolk-gland posterior to ovary. Keceptaculum 
seminis spherical. Ovary strongly iobed. Yolk-gland compact, little 
lobed. No persistent uterus present. Eggs enclosed in parenchymatous 
capsules, each containing several eggs. Egg has three membranes. 

** Life history : Unknown. 

“ Host : Brotogerys iiriea. 

* * Locality : Brazil. 


BITING FLIES. 

(176) Y'qbks (W.) & Blaoklock (B.). Notes on the Bionomics of 
Glossina palpalis in Sierra Leone, with Special Reference to its 
Pupal HaMtats. (Being the First Report of the Thirty-second 
Expedition of the Liverpool School of Tropical Medicine, 1914- 
1915).— Ann, ' :Trop. ParasiL 1915. July 31. VoL 9. 

No. 3. pp. 349-362. With 7 plates & 1 map. 

The observations recorded in this paper were carried out during a 
visit to Siena Leone, the primary objec-t of which was to fix upon a 
site suitable for the erection of a permanent laboratory. 

Among the subjects into which investigation was made was the 
bionomics of Glossina palpalis, and Cape Lighthouse Peninsula which' 
lies at the mouth of the Sierra Leone Eiver, and of which a somewhat 
detailed description is given, was -considered- to be a suitable' place 
at which to start investigations., ■ 

' Success- .immediately followed.. -a.'-search for'pupae, which were .found 
.on, or. just below .the surface ;of '-the 'ground in the interior -of' a hollow 
tree.. This -tree was situated-. .about. '100, yards' from' the sea a'lid at 
least a.quarter of,-a mile from' the nearest fresh ..water, which, consisted- 
of 'a '.small". well. ■ 

^',"''-Sub,sequ6nt' -'-.-inyestigations -, showed .that , numerous .... puparia' .-could 
be 'found- 0 n' -O'r'''-;]USt'MoW' the..-surfac the ground., around any of 
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the oil palms from which the lower petioles had not been removed, 
And which in consequence shaded an area of ground in the immediate 
neighbourhood of the trunk. It was a striking fact however that 
they were not to be found except in solitary instances in the soil held 
ill the angles bet^veen the petioles and the trunks. Only occasional 
piiparia were found at the bases of mangoes and cotton trees. 

Although tsetse were found among the mangrove swamps at least 
half a mile from dry land no pupaxia were found in the sandy imid 
of "the sw^amps either at high or at low tide. They were found however 
under the palms immediately above high water mark. Experiment 
show'ed that pupae deposited on sea water or covered with sea w^ater 
for a number of hours each day do not hatch. The authors’ con- 
clusions are as follow^s : — 

“1. The breeding grounds of Glossina ^al^alis are not so strictly 
limited to the immediate vicinity of water as has hitherto been thought ; 
they may occur quite independently of fresh water and at least a quarter 
of a mile from see water. 

2. Although Glossina palpalis is to be found in considerable numbers 
in mangrove swamps and may travel in these to a distance of at least half 
a mile from dry land, the swamps do not constitute a breeding ground of 
the fiy. . 

“ 3. The pupae of Glossina palpalis do not hatch when subjected to 
daily flotation on sea water. 

“ 4. The ground around the trunk of oil palms {Bloeis guimensis) 
which have not been stripped of their lower petioles constitutes an excellent 
breeding place for Glossina palpalis, 

“ 5. Glossina palpalis can breed in localities in which practically the 
only tree is the oil palm. 

“ 6. Stripping the oE palm of the lower petioles would sufB.ce to destroy 
the breeding ground in such localities*’’ 

(177) Bequaert (J.). Not© sur la dispersion des Glossmes an Congo 
beige. [Note regarding the Dispersion of Glossinae in the Belgian 
Congo.]- — Bull, Soc. Bath, ExoL 1915. July. Vol. 8. No. 7. 
pp. 463-467. 

This paper contains a record of the places in which the author has 
encountered G, palpalis. On two occasions he has seen Glossinae 
being attacked by a carnivorous spider and a dragon-fly respectively, 
and he tliinks that these enemies of the tsetse flies are not altogether 
negligable. 

%ets6 flies have never been found by the author at an altitude 
higher than 1,200-1,250 metres and he thinks that some error has 
been made with regard to the G, palpalis var- fusdpes said to have 
been found by Cronier at from 1,500 to 3,000 metres. ^ ^ ^ 

It would appear that in inhabited regions the male and female flies 
are present in about equal numbers, with possibly a small balance in 
favour of the female, but in uninhabited areas there is a distinct 
'' .predominance; of the. males.. ■ 

In commenting on this paper EouBAtm states that it would be 
unwise to affirm the absence of the flies from any particular area 
without taking into consideration their seasonal migrations, and he 
also points out that the apparent predominance of males in uninhabited 
areas may be due to the fact that food supplies are scarce in such 
places, and that the more active male is more in evidence than is other- 
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(ITS) Neave (S. a.). The Tahanidae of Southern lyasaland with Motes 
oa their Life-Histories. — Bulk Eyitom. Research. 1915. Mar. VoL 5. 
No. 4, pp. 287-320. With 30 test-figs. & 5 plates. 

The flies described in this paper were nearly all collected in the 
neighbourhood of Mt. Mlanje, close to which the author had his head- 
quarters on the Liichenya Eiver. 

A brief description of the area covered is given and special attention 
is drawn to the rainfali in one part of it. On the southern and south- 
eastern slopes of the mountain the average fall is about 100 inches, 
while ill other parts it is only 35 inches. This is, accounted for by the 
fact that all the rain clouds come up from the south and south-east. 

On the higher plateaus of the mountain the only representative of 
the genus Tabaiius was T. tamiola variatus^ Wlk. The genus Haema- 
topota was largely represented by H. distincta, Eic., and by a few 
examples of other species. The only other Tabaiiid discovered in 
this district was the new species Silvius yncnticola, of which a description 
is given in the paper. 

In the forested areas at a level of from 2,000 to 3,000 feet lower than 
the plateaus Tabanidae were more common, but members of the genus 
Tabanus were still not numerous. Hmmatopota nobUis was fairly 
common and the new species mentioned was largely represented. 
C. magnifiea var. inomata was the only species of Chrysops found in 
this area. 

In the hea\dly wooded areas ab the foot of the mountain Tabanidae 
were not numerous, but a number of different species were represented. 
The most remarkable species obtained, Silvius apiformis, bears a 
singular resemblance to the honey-bee, and it is possible that a new 
genus will have to be formed for this species. In the drier country 
outside the range of the climatic influences of Mb. Mlanje, Tabanidae, 
and in particular members of the genus Tabanus, were especially 
numerous. 

As the study of the breeding habits of the Tabanidae "were the 
principal object of the author’s expedition efforts were made to obtain 
larvae, at first with little success owing to the work having been begun 
at the wrong season, but afterwards with considerable success as 
regards numbers if not species. The first successes were obtained in 
the valley of the lower Shire and the Mwanza, and the experience 
obtained there rendered the discovery of larvae at the headquarters 
at Mlanje easier. From August to’ February considerable numbers 
of larvae of Tabanus, Chrysops and Haematopota were obtained, 

' and from them adults, were bred in most cases. 

From , the evidence obtained it would appear that' the Tabanids of 
Nyasaland have only one brood- a year, but it is possible that certain 
species of Chrysops and Haematopota, may have two broods. -Aluch 
however, depends no "doubt-. 'upon the -'food supply for the - larvae, 
-and climatic and other conditions.- '■ 

many ,' eases '-the , larva, grows very slowly and. may 'reqtiir-e ^six 
months' before it is' full-grown. ■ The larvae then have a .resting .'period, 
during, 'which"; they remain buried in mud or,, sand. In the author’s 
experience, .'the pupal stage iswery short,,',ra,nging ;only.from, I0-.'to,18" 
-:'days.. 

One of the difficulties encountered in:' c'oim'ectm^ with the question 
of the number of broods per annum lay in the fact that the larvae from 
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any batcb of eggs may show a very variable rate of growth, which 
results in the emergence of the adults being spread over long periods. 
There appears to be a possibility that individnals which miss their 
normal period for pupation may remain in the larval stage until the 
following year. 

Before larvae have reached their full development they usually lie 
buried in mud head downwards with their syphons projecting above 
the surface. In the subsequent resting stage the syphons do not 
appear to be used, for the larvae may remain several inches below the 
surface for periods extending into months. Pupation generally takes 
place ill normal conditions about an inch belo’w the surface of the mud, 
the pupa being upright in position. When pupation is complete and 
the case has hardened the pupa works its way up until the head is 
just below the surface. The pupa is generally yellowish or greenish 
in colour at first, but it darkens as the imago develops. 

The imagines of all species almost invariably emerge between noon 
and 3 p.m. and the method of emergence is the same in ail species. 

Considerable difficulty was experienced in keeping various Tabanidae 
alive in captivity, but by adapting the cages in various ways a 
certain degree of success was obtained. 

In a few cases captive flies oviposited, the process requiring about 
an hour. The cement material covering the egg masses appears to 
be very resistant, as immersion of the masses in 70 per cent, alcohol 
for two days did not absolutely prevent hatching in some instances. 

In the cases observed hatching took place on the fifth day, but the 
interval varied with the temperature. The young larvae grow very 
slowly at first and differ from the more mature ones by being far more 
active. 

Characters which appear to be of value in the differentiation of 
species are, the arrangement of the group of hooks at the termination 
of the last segment, and the nature of the uppermost section of the 
series of combs on the anterior part of the last segment of the pupae. 
For the former of these features the author suggests the term aster.” 

The areas of pigmented hairs on the base of the last segment of the 
larvae appear to be of value a.s distinguishing characters, especially 
among the Haematopota. 

The paper contains short accounts of the adult flies, pupae and 
larvae obtained, many of the descriptions being illustrated. 


(179) Bulletin OF ''ENTOMOLOGICAL' Reskauch. 1915. Mar. Wol. ,5. 
Pt,, 4. pp. 381-382. ■ Observations oii' Ghssina morsitans in 
Northern Rhodesia. ■ [Eminson, 'R. A.' F.l , 

The report contains an account of the author’s investigations into 
the bionomics of G. morsitam carried out in Northern Rhodesia from 
May 'to ■ July,; 1914,.. 

While no definite reason could be ascertained for the marked pre- 
' ference . given 'to certain restricted ureas 'for breeding' purposes, it .was „ 
observed that .breeding never'occurred.in areas ^ where, there 'Was ..any,' 
depth of sandy soil, and where there was long grass. The places 
preferred were close to the paths among trees where there was only a 
very thin layer of sand on the granite, and where there was only a 
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little, short grass. Game did not seem to be more numerous or even 
as numerous in the areas where the flies were found as elsewhere. 
It appeared that the females preferred logs which were devoid of bark 
and which were raised up from the ground for an inch or two at one 
end for the depositing of their larvae. 

Experiments in connection with the feeding of flies exclusively upon 
avian blood failed owing to the unsuitable nature of the cages used. 

During May 1914:. 300 flies were examined as to the nature of their 
intestinal contents. Eecognisable blood was found in 43 of them, and 
ill all but two mammalian blood was found. Of the flies examined 
during February and March it is said that only 1 per cent, contained 
non-mammalian blood, but the actual numbers are not given. This may 
be explained partly by a seasonal variation of available food supply, 
and partly on the supposition that during May the greatest number 
of larvae are deposited and that the flies during that month would 
be more voracious - 

Some interesting points are dealt with in connection vith the para- 
sites of G, moTsitam. A wingless parasitic %Tasp of the genus Mutilla 
was obtained from one puparium in a batch of 258. The parasite 
made its escape exactly as would have the fly, and it was impossible 
to say from an external examination of the pupa that it was parasitised. 
Of 84 pupae which remained unhatched towards the end of August, 
seven were opened. Two contained the larvae of the parasite, and 
the other five pupae had died from other causes. Two males and 
eight females of the genus Mutilla hatched out from among the remain- 
ing 77 puparia. 

A Chalcid has also been found attacking tsetse pupae on three 
occasions. 

(180) Lambobn (W. a.), a Frelimmary Report on theProMem of 
controlling Giosslna in Hyasaland, — Bull, Entom, Research, 1915. 
June. VoL 6. No. L pp. 59-65. 

The author’s first object was to discover a small isolated area where 
experiments could be carried out both by clearing and capture of 
the flies on a large scale to determine the effects of these measures 
upon the numbers of flies present. With this object he proceeded 
to the areas described bv SHiBCOBE isee this Bulletin, Vol. 2. No. 3. 
p. 147.] ; 

A brief description of his examination of the areas is given and bis 
observations are summarised as follows 

. No evidence of the natural splitting of the northern portion of the 
fly area in the dry season into two. small localised patches was found,' 
though two large areas do^ certainly exist as a result of the subdivision' 
of one larger, one by .native clearings'';, and, in. the southern ,portion, 
examined after a 'few 'Scanty rains, the two' ,so,-caUed ‘‘ primary centres * ' 

' were:Certainiy c'ontinuons with' each other' and with the northern portion' of, 
the, area, the fly extending over, so large, .a region as to make one scep'tical ■ 
■in., regard. to the poS'Sibiiity of their limitation t'O within narrow 'patches 
■so 'Short '.a time, before,” ,,, , 

■' The ''Undoubted concentration of' the fly in this 'district in' the 'dry 
',season'is coincHent, with, the concentration of the game ''and,,is,,",due''tO',,' 
thC' nature ' of the soil ; the conditions of' moisture and, in 'Consequence, ■ 

' .of.'ve'getation eveu" during the dry'season',.are 'U, 'sufficient, explanation' 
.,', '.of ^ the ■concentration 'Of'^the^^ 'and thereforeuf 'the 'fly, v 'V..'''^ 
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In spite of this the author finds that the foci from which the fly 
radiate when the grass appears and the game spreads are far too large 
to permit of any useful results being obtained from efforts to clear the 
land or catch the flies on a large scale. He has, further, not been able 
to discover that the “ primary centres ” form localised breeding 
grounds. 

Flight experiments with G. morsitans . — ^Working with some hundreds 
of flies the author released them after marking them at distances 
ranging up to ten miles from the place at which they were caught. 
He obtained evidence in ten instances of flights of five miles, and in 
one instance of a fl.ight of ten miles. The country traversed by the 
flies Tras well wooded and devoid of open spaces. No flies were 
recaptured in directions away from the main fly area. None of the 
flies were fed before they were released. 

Eecords of the numbers of flies captured and the proportions of 
the sexes have been kept, but as the number of boys working has not 
been constant and the work has not been uniform no exact deductions 
can be drawn from the figures given, which show thafc there were 2,040 
males to 420 females. 

Attempts to trap flies in a cage the interior of w^hich was smeared 
with bird-lime and in which a goat was kept were not successful, 
apparanbly because the goat could not move about sufficiently to 
permit the flies to see it. 

When bird-lime was smeared upon various materials carried on the 
backs of boys the number of flies caught in six hours ranged from 
7 to 67. Light brown paper appeared to yield the best results. 

Among the enemies of G. morsitans there has been observed a 
Bembex wffiich has been seen to seize the flies and carry them away. 

Negative results were obtained when flies Were caged with cater- 
pillars to see if they would feed upon them. 

A new area of fly has been found in the Marimba district of Nyasa- 
land just north of the Duangwa River, where it crosses into Rhodesia. 


(181) Yorice (W.) & Blacklock (B.). Food of Glossina palpalis in 
the Cape Lighthouse Peninsula, Sierra Leone. (Being the Second 
Report of the Thirty-second Expedition of the Liverpool School of 
Tropical Medicine, 1914-4915.) — Ann. Trap Med. d FarasiL 1915* 
JulySl. Voi9. No.3. pp. 363-379. 

' CoHonusioHs :— , 

1. About eight per cent, of the wild (7. palpaluin this district contain 
recogmsable red Mood cells— -seven per cent, of mammaJian origin and 
one per cent, nucleated red cells of unknown origin. 

‘*2. Seventy -two hours after <7. palpalis completely distended 
itself on rat’s blood recognisable red cells could no longer be found in its 
intestine ; after being fed on a fowl nucleated red blood cells cotdd be 
recognised in 49 per cent, of eases at the end of a similar period. The 
ffies': were ' kept at a temperature - of 80®-86*''F.- : 

“ 3. Neither shed Mood nor other fluid which is exposed (not covered 
by a membrane) can be imbibed hj G. ptdpalis. 

*‘4. G. palpalis can take up tbxough a membrane of fresh sMn not 
only blood and various dilutions of it with normal saline, but also sus- 
pensions of red blood cells in normal saline, and solutions of haemoglobin 
(both freshly made from red blood cells, and the dried crystalline pxepara- 
.HcmvM':'comiaeroe) .distilled^ wate;hvy'h''h' 
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“ 5. Muids otlier tlian blood sucli as solutions of sugar, sodium cMoride, 
and glycerine, in water containing a small quantity of a dye (metbyiene 
blue, neutral red or fuehsin) are also taken up tbrougb a membrane of 
fresb skin by G. palpalis, but not so quickly or so readily as is blood. 

“ 0. ' G» palpalis exhibits a definite selectiye taste for the Yarious fluids 
presented to it under the membrane ; blood, red ceEs, and baemogiobin 
solution being much preferred. The attractive element in the blood is 
the fraction of the red ceils soluble in water, probably haemoglobin. 

“ 7. G, palpalis which had been starved for a day or two can often 
be seen to insert the proboscis repeatedly into oranges, bananas or other 
fruits which may be of ered them. 

“ 8. We are of opinion that G. palpalis in nature may under certain 
conditions take up fluid other than blood.” 


(182) Waterstox (J.). Chaicidoidea bred from Ghssina jnorsitans 
in Northern Rhodesia. — Bull. Entom. Research. 1913. June. 
Vol. 6. No. 1. pp. 69--82. With 3 text-figs. 

This report is based upon specimens and notes supplied by Lloyd, 
and deals with three species of Chalcidoids which have been bred 
from puparia collected by Lloyd and Eminson. Two of the specimens, 
described and figured in the report are believed to be new. In a note 
by the editor it is shown that seven parasitic insects of Glossina are 
now known, and in a short table are given the names of the parasites, 
their hosts, the locality of their discovery, and the name of the investi- 
gator discovering them. Five of the parasites are Hymenoptera and 
two Diptera. 

(183) Hirst (S.). On a Widely distributed Gamasid Mite {Leiog-yiathus 
morsitans, sp. n.), Parasitic on the Domestic Fowl— R-ulL Entom. 
Research. 1915. June. VoL 6. No. 1. pp. 55-58, With 3 
text-figs. 

The parasite described by the author has a wide distribution in 
Africa, and also occurs in Mauritius, China, India, and South America, 
and it is suggested that it may play some part in the transmission of 
spirochaetes and other parasites of the fowl. It is not settled whether 
the parasite is identical with that described by Berlese as Lewgmthus 
bursa. 


MISCELLANEOUS* 

(184) BoaiJET{A.) & NiiORE (L.). Sur f Evolution du parasite de la 
lymphanglti APi 200 tique chez io cheval* [The ' Development oi' 

'■ the Parasite of Epizootic . Lymphangitis iu' the Horse.]— SwIL" 

' . Soc. Paih. Exot. 1915. May. ■ Yol. 8. No. 5.: ' pp. 248-250.,,: ' 

' The, 'authors record that they',.have attempted to, infect ,horses,.,bj' 
subcutaneous, intradermic , and ',intrav€nous inoculation"' wnth ' pure 
cultures '',of' the '.seventh and’ ninth -generations of, the .cryptocco'cits,, 
but ''that 'so far .they have ,failed"--to:set up the,', disease, with ^ the' 
characteristic' 'lesions. . 'They 'have however ..constantly .obtained' 'a 
.result w'Mch .requires, further, 'investigation:' 'and verification,. .l)ut which " 
they '.think it advisable' to pub]ish'’'pending their" ' b'eiiig : able .to'.retura; , 
to 'the utudy of the subject.: 
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■ A horse which had never shown any evidence of being infected was 
inoculated with a pure culture by both the intradermic and the sub- 
ciitaiieoiis methods at different parts of the body, and as no evidence 
of infection had appeared after an interval of two months it was given 
an intravenous inoculation with 1 cc. of a similar culture. Three 
weeks later an area of oedema appeared on the fore-arm about 15 
centimetres below one of the points where intradermic inoculation 
had been practised. This persisted for about a week and the spot 
was subsequently marked by a slight loss of hair and an elevation of 
the epidermis. 

Microscopic examination of the epidermis showed the following 
stuctures in small numbers. There were typical double-contoured 
ciyptococci, rather large rounded forms, some of which showed evidence 
of budding collected together into masses of 10 to 15, and short thick- 
walled filaments which were swollen at one end exactly like the 
chlamydospoies observed in the cultures. The lesion subsequently 
healed. No structures of the same type could be found in materials 
scraped from other parts of the skin. 

(185) Hedinoee. Pathological Investigatloii into Lamziekte. — Report 
to the Minister of Agriculture. 1914. Dec. 1915. Pretoria: 
Published by the Government Printing and Stationery Office. 

After dealing afc some length with the previously published records 
regarding the disease the author passes to a short description of each 
of 52 cases examined. Summarising the lesions found in these he 
finds that special importance attaches to the presence of degenerative 
lesions and inflammatory changes in the muscle and nerves respectively. 

The author then deals with the theories that have been put forward 
at different times to explain the symptoms and lesions of the disease . 
He finds that these— the infection, the poisonous plant, the want of 
nutrition, and the accumulative vegetable poison theories — are all 
unsatisfactory. 

The general opinion arrived at is that the disease is in some way 
connected with the presence of sarcosporidia in the muscles, although 
these parasites may be found in the muscular tissues of animals that 
are not affected. ■ 

The last paragraph btIt"OTO‘ intte author’s report is as follows : — 

‘‘ Lamziekfce is a disease which is very well characterised by histological 
changes of the cross-striated muscles, and in most cases of the nervous 
system, and by the presence of sarcosporidia. Although, owing to the 
incomplete knowledge of the sarcosporidia it is still not possible to prove 
experiinentally the importance of the sareosporidiosis for the lamziekte, 
it is quite possible, taking into consideration the facts that are known 
about sarcosporidia, that these protozoa are the cause of lamziekte. 
The sareosporidiosis explains without difficulty the whole nature of 
lamziekte. Be it that the sarcosporidia are or are not responsible for 
lamziekte, in all further investigations the question of the importance 
of sarcosporidia must have the first place.” 

,(186), Bevai? (LI. E., W.). Contagious AborMon Comp. 

1915.'" June. "■ Tol '28. No, 2.: , 'pp. '97-104:. 

In this paper the author records the occurrence of contagious 
abortion in cattle in Rhodesia, and shows that the organism responsible 
for the disease is identical with that causing it in Europe and other 
■'■partsvof-rAirica.'":'' 
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Details of a few experiments regarding the production of aggliitiiiiii 
with living and dead bacilli are given, by which it is sIicavr tiiat the 
injection of dead bacilli will cause the production of agglutinin in 
proportion to the dose of bacilli given. But, as stated by the aiitlioin 
no conclusions can be drawn as to the respective value of the methods 
for producing iiiniiiiiiit}'. 


REPORTS. 

(187) Gray (C. E.), Aaiiua! Report of the Union of South Africa, 
1913-1914. Yeterinary Division. 1914. Aug. 10. 24 pp. 

East Coast Fever.— General progress has been made in dealing with 
Elis disesise, but in certain areas dihieulties are experienced. These 
are d.ue in part to insufficient numbers on the veterinaiy staff, uii- 
wiilingness of some owners to take siifficient care of their' stock, and 
the diificiilties encountered in dealing with native owners. 

Tuberculosis. — Lack of funds prevents this disease being taken in 
hand in a manner likely to lead to its proper control, and it is pointed 
out .that unless steps are taken soon the hold gained by the disease 
may become too great to allow it to be dealt vith radically. The 
percentage of reacting animals has risen from 2*35 to 4*87 since last 
year. Of imported animals 3*8 per cent, reacted to the tuberculin 
test and were destroyed. 

Anthrax is becoming more and more serious and in places i.s likely 
to become such a scourge that general protective inociilatvion will have 
to be practised. 

Glanders, hingsickness, ecj_uine mange, ' epbcolie lymphangitis, 
swinedever, and contagious abortion- appear to be held well in, hand. 
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Book Review. 


(188) Banham (George A.) [F.E.C.V.S.] & A^oung (Win. J .) [F .R.C,\ 
D.Y.S.M. (Yict").] Table of Veterinary Posoiogy (In Accordance 
witli tlie Brltisli Pliarmaeopoeia, 1914) and Tlierapeuties with 
WeigiiiSj Measures, etc., for the Use of Students and Praetitioiiers» 
— 4th Edit. Kvi -f 272 pp. f cap. 8vo. 1915. London : Bailliere^ 
Tindall & Cox. [Price 35. Qd, net.] 

Seven years have elapsed since the third edition of this book was 
])u]4islied. The edition which has just come to hand has ^ been 
ueeessita':ed by the appearance of the new British Pharmacopoeia i>ssiied 

last 

The book should prove of even more value than hitherto as it contains 
miieli new material. In fact every branch of the veterinary art seems 
to iiave been dealt with, and the. general plan is such that it should enable 
anyone to obtain information regarding a doubtful point quite readily. 

The 'great bulk of the contents of the volume is given in tabular form. 
and strangely enough the least satisfactory section is that from which 
the volume gets its*~title, namely, the table enumerating the pharmaco- 
poeial drugs, their preparations, and their doses.' Many of the drugs 
mentioned "are not official in the British Pharmacopoeia, and consequent^ 
they ' cannot be accui’ately described as “ pharmaoopoeial drugs.’' Ji few- 
more cross-references tvoiild add to the value of this table. For instance, 
we are not reminded that barbitone is the pharmacopoeial name for 
veronal, nor that benzamine lactate is p-encaine. 

In one or t-wo instances there have crept in inconsistences in the doses. 
The dose' of acetGsalieylic.aeld for the dog is given as 5-15 grains ; mider 
' aspirin the dose is 2-10 grains. Again, the dose of barbitone is given as 
2-10: 'grains, of veronal lb-60 grains. 

The passage of the third-year student through Ms classes would be 
rendered 'less arduous were there an official list of drugs used in veterinary 
medioine rvith a table of standardised' doses. The suggestion forces itself 
upon one that the authors should atte'inpt something of the kind in their 
next edition. The tinctures might first be taken in hand. In the British 
Pharmacopoeia the tinctures are divided into two main diffisions, those 
of which tl'ie dose is 5-15 minims, and those of which the dose is I— I fluid 
drachm. In the table referred to matters are very difierent. Thirteen 
tin.etui’es picked at random show nine different doses, Whereas they could 
readily' be put into tw’o groiipis as in the E.P. 

The next section deals with official and other formulae. In some cases 
the , strengths of the preparations given in this table do not agree with 
tlios'e given in the one mentioned above. This is j3articulaiiy noticeable 
in the case of the preparations of iodine, ■ The question of soittbilities 
appears hardly to Justify the expenditure of -24 pages upon it. 

The ,dhjeases,,of the .clomesticated animals are dealt with in sections 
upon protozoa, bacteria, parasites, etc,. 

Pood-stufis, and deeding receive -due 'Consideration and the information 
given shoiilci be of .valiie^ to .the ■■practitioner who is required to' suggest 
alternative diets. 

' The table of anatO'inical weights, capacities, and nieasurements contains 
many ■; iiseM , data"' not,' .usually ' so 'conveniently , collected .together. ■ A 
further very useful, table is that showing the 'Special. terms that axe applied 
to'' .animals 'at various : age's, ■ 

'■,',„ Altogether, the' book, .is .'cramme.d. with ■'inforin.atio.n of "'all kinds, 'H'ot 
.even ' excUiding ■ postal information...,':,^ 

,. "The' volume' might he called the- veterinary, surgeon’s', vad& mse-um^ and, 
.it 's,lioi,ild', take,' fire.t, place m a,bpok''Oi,.i*eference in. very, small compass.:, ',■ 

■ k, .■B''.,„6orton.., "' 
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RECENT LITERATURE. 

[Continued from this Bulletin. VoL 3, No. 2^ pp. 78-79.] 
Lelslimaiiiasis, 

(189) Laveean (A.). Leislimaniose americaine do la peaii et des 

inuqiieuses. [American Leislimaniasis of tlie Skin and of 
tlie Mucous Membranes.] — Bull, Soc, Path. Bxot., 1915. Maj. 
VoL 8. No. 5, pp. 284-301 ; No. 6, pp. 382-397. 

(190) SeeCtENt (Ed.), Sergent (Et.), Lemaiee (G.), & Seneyet (CA). 

Hypothfee sur le lohlebotome “ transraetteur ” et la taxent© 
“ reservoir de virus '' du bouton d’ Orient. [Tlie Hyjiotlietic 
PMebotomus Transmitter and Lizard Eeservoir of Oriental 
Sore,] — lyisi, Pasteur^ 1915. Julv. YoL 29. A"o. 7, 
pp. 309-322. 

(191) Sfagnolio (G.). Leis'bmaniosi canina ed iimaiia e loro 

presiinta dipeiuleiiza genetica. [Tiie Supposed Eelationsbip 
between Canine and Human Leislimaniasis .] — Alalaria e 
Alalat. d. Paesi Caldi, 1915. May-June. VoL 6. No. 3, 
pp. 156-157. 

SpIroeiiaetGsis, 

{192) Fantham (H. B.). Spirocliaeta hronchialis, Casteliaiii, 1907, 
togetlier with Kemarks on the Spirochaetes of the Human 
Mouth. — A'/m. Trap. lied, db Parasite 1915. July 3L 
VoL 9. No. 3, pp. 391-412. With one plate coTii’|}risiiig 
68 figs. 

Trypanosomiasis, 

(193) Aubeet (P.). Sur deux cas de Trypan osoniiase observee cliez 

des Eiiropeens an Congo Fran^-ais. [Two Cases of Trypano- 
somiasis observed in Europeans in the French Congo.] — 
Bull, Boe, Path, Exoi,, 1915. June. YoL 8. No, 6. 
pp. 372-377. 

Biting Flies and Ticks. 

(194) Bequaert (J.). Sur quelques Auehmeromyies du Congo. 

[Some Auchmeromyias of the. Congo.] — Bulk Soe, Path. Exotf 
. 1915. July. YoL 8. No. 7, pp. 459-462. With 1 text-fig. 

(195) Boeet (G.) &' Eoubaud (E.). Nouvelle observation sux ie» 

Cheromyies de I’Afrique ■ Occidentale. [New Observation 
regardiiis; th#^ Cheromvias'of West Africa.] — Bull, Soe, Path, 
BioL, 1915. YoL 8. No. 7,'pp. 462-463. 

A 96) Edwards (F. W.). New and Little-Known East Afiicaa 
Culicidae.— -H'ldL Mniomol, BesearcJi, 1915. Mar. YoL 5, 
No. 4, pp. 273-281. With 3 text-figs. 

.(197) Edwards (F. W,), Diagnoses of New Bornean Ciilicidae.— ■ 
Bull Euiomol, . Beseurch, 1915. .Mar,, ,YoL 5. .No. 4, 
pp. 283-285. 

'(198) , Harrisox (L.). Maliophaga .from. Apteryx, and their , signifi- 
cance; with a Note on .the Genus RaiMcola^.~-Parffs^tolopl/,' 

. ' 1915. .June. YoL ..' 8 . ■ No.' 1, pp. 88-100. ^ With 6 text-figs 

(199) , HarrisoH ' .(L.). ' . ,The .Bespiratory Bystern of Maliophaga.— 

Pm'asiiologp, \%Id. June. ' YoL 8.. No. A,,, pp. 101-127, 

, ', 'With 21 text-figs.' 

(200) AI'acfarlaxe (H,).'- "The . Stegomyia. ■ Survey in'' Ho'ng, Kong.— 

' ■ Abstract of Interim Beport' to-. Colonial Ofliee in' the BuU. 

,' Enimn, Besearch, 1915, '', June. , Yol. 6. ', ,,No., 1, pp'." 67-68. "' , 

' (2-0.1) -.Kobixsok', .'(L. ' E.), '.A'' -Note, 'on 'the, .-Yambility vin' ..size' ;' 0 .f' ,- 
" AmMyomma , hehrdeum ' , ' Koch. — ParmitoUgy,, .- ' -1 9 15. „ ' , ,■ - J.iui'e:. ,: 

, ' ,YoL,,'8'„ ',-;No..-l,-,'pp. . 11 - 1 - 6 .'',.,. 'With 3' text-figs.,/' L' ^ 



116 


Recent Literature. 


[September 1915. 


(202) Kodhain (J.). iSTote sur la ponte des Oestrides des genreB 

Gyrostigma et Cobboldia. [Note on tlie OvdpoBitioii of the 
Oet-dridae of tlie Genera Gyrostigma and Cobboldia.] — IMl. 
Soc. Path. ExoL, 1915. May, VoL 8. No, 5, pp. 275-279.' 
TV:i-tli 1 iig. 

(203) Eophain (J.) & Bequaebt (J.). Siir qiieiqiieB Ocstrides dii 

Congo. (Goinmimication preliminaire.) [Certain OcBtridoe 
of tlie Congo. Preliminary Commimication.] — Bull. 8oe. 
Path. Exot, 1915. July. VoL 8, No. 7, pp. 452-458. 

(204) Stanton {x\, T.). A New ilnopbeUne Mosquito from Siiinatra. 

• — Bull. Bntomol. Research, 1915. March. VoL 5. No. 4, 
pp. 373-'375. With 2 text-hgs. 

(205) Strickland (C.). The Comparative Morphology of: the 

An opheliiies Nyssomyzomyia ludlowi, Theo., and V. rossi, 
Giles, — Bull, Eniowjol, Research, 1915. Mar. VoL 5. No. 4, 
pp. 321-324. With 2 text figs. &; 2 plates. 

(206) Turner (K. E.). A New Species of Miitilla Parasitic on 

Glossina m,nrsitans, — Bull. Entomol. Research, 1915. Mar. 
VoL 5. No. 4, p. 383. With 1 text-fig. 

Helminths* 

(207) Barker (F. B,). Parasites of the American Muskrat [Eiher 

Z'fbethicus). — Jl. of Parasit., 1915, June. VoL L No. 4, 
pp. 184-197. With 2 plates & 4 text-figs. 

(208) Fran CHI (A. F.). Contiibuto aUo Studio della dermofilariosi 

bovine. (Bovine dermofilariasis.) — 11. Mod. Zooiatro. Parte 
Seientifica. 1915. June. Voi. 26. No. 6, pp. 260-267, 
With 4 text -figs. 

(209) Nicoll (W.). The Trematode Parasites of North Queensland. 

HI. Parasites of Fishes. — Parasitology, 1915. June. VoL 8. 
No. 1, pp. 22-40. With 2 plates comprising 11 figs. 

(210) Eailliet (A.) & Henry (A.). Siir les Nematodes dii genre 

Goezia 2eder. [The Nematodes of the Genus Goezia Zeder.] 
— Bull. Soc. Path. Exot., 1915. May. VoL 8. No. 5, 
pp. 270-275. 

(211) Seurat (L.-G.). Sur les Eietulaires des Carnivores dii Norcl- 

Afrioain et les affinites du genre Eictiilaria. [The Eictiilaiiae 
of the North African Carnivora and the Eelation ships of the 
Genus Eictiilaria.) — G. B. Bog. Biol., 1915. June 25. VoL 78. 
No. 11, pp. 318-322. With 3 text-figs, 

(212) Tirumurti (T. S.). A Case of Perforation of the Aorta by 

' Spiroplera sanguinolenla in a Hound . — Vet JL, 1915, Aug, 
VoL 71. No. 482, pp. 384-387. With 2 text digs. 

Miscellaneous. 

' '(213): Chatelain (M.), '.Siirrle traitement de la Lymphangite 
Epizootique, [Th'i Treatment of Epissootic LyiBphaogitis.l-- 
Rev: Gen. Med. YeP, 1915. July 1. ' VoL 24. . No. 284-2'85, 
•' pp'., 387-392. , . 

(214)". van . Saceghem (E.). Dermatose ’ contagieuse (Impet'igo , con- 
tagieux). [GontSbgiouB -Dexmai'iitiB.']— Bull. : Soc. Path. Exot, 
1915. June. VoL 8. No. 6, pp. 354-359. 

' (215) van Sacegh'EM'(E.). -Etude sur une epiajootie parmis les gorets 
de la station d’elevage de Zambi. [An Epizootic among the 
■ , Young , Pigs ' at the"' Breeding Station at Zambi.]— Boc. 
Path.rExQt.:l9l5.-':Juji&f, 'VoL 8.' No.. '6,. pp. .3'60'-362. ' ' 

' (216) vaii'SACEaHEM ,,(E.).' ■..■Observations sur ,1a 'Bermite gi’anuleuse. 
■■ [Granular Bermatitisl— Boc. Path. Exot, 1915. ' " June'.. 
Vo!.'''8. " No. " 6, pp. ' 362-363. ' ' " " 
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TRYPANOSOMIASIS. 

(217) Reports of tlie Sleeping Sickness Commission of the Moya! 

■ Society. — No. XVL viii + 221 pp. with, plates & maps. 1915. 
London : Printed nnder the authority of His Majesty’s Stationery 
Office. [Price 8^.] 

The majority of the papers included in this report have aheady 
been published elsewhere, and abstracts of these have appeared in 
this BiMeLin, 

The introduction contains the names of the members of the 
Commission, and a brief description of the headquarters at Kasii. 
There is also included a summary of the work done and a review of 
the practical recom.mendations that arise out of it. These are That 
every effort should be made to diminish the number of wild animals 
in the liy- areas ; That infected natives should be moved into fly-free 
areas ; That the land around villages should be cleared ; That 
prophylaxis a.iid drug treatment are at present of little value; and 
That the fly cannot be attacked directly. 

As a result of the examination of small mammals living in the 
Proclaimed Area the conclusion is arrived at that these do not constitute 
a source of danger to man. Domestic animals in the same area may 
act to some extent as reservoirs of the disease, but their numbers are 
so small in the fly-areas that little danger is to be anticipated from 
their' presence there. ,, 

The species of flies found in Nyasaland are Glossina mofsitcmsi 
pallidipes, and brevipalpis. G- palpalis has not been found. 

Dissection of 496 specimens of wild G. brevipalpis shewed that 
44 contained trypanosomes. Of nineteen of these it was thought that 
T.. 'bfucei ’vel rhodesiense was found.'once,- .f. peconmi nine, times,. 
T. simiae once, and T. grayi eight times. In ten cases the flagellates 
were thought to belong to a pathogenic species, but to which was not 
known. No opinion could be expressed in the remaining fifteen cases, 

A few experiments were made to test the inf ectivity of (?. hrempalpis:^ 
'and'. a 'monkey, , a "goat, and a dog '■ were '.infected with T. 

'that'in,sect.' 

In . Section E ' of the :'R'eport .the authors, deal with', investigations 
carried out with three strains of obtained from Lake 

Tanganyika. From an examination of the morphology of these 
para, sites the authors conclude that T*gambiense, Tanganyika, is very 

. (C225J wt.p.io;4. * a 
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similar to T, brucei vel rhodesiense, and that though it would appear' 
to be possible to distingiush them in the blood of rats, owing to 
the comnioii occurrence there of blunt-ended posterior nuclear forms 
of the latter species, they cannot be distinguished microscopically 
in the blood of man. 

With regard to the pathogenicity of the two parasites, T. gambiense 
does not so rapidly infect experimental animals as T. brucei vel 
rhodesiense^ and wiien the tr3rpanosom.e has become accustomed to a 
particular species the disease produced is far more chronic. 

In a number of experiments the development of T. gambiense in 
G. morsitans was investigated. This parasite did not appear to develop 
so rapidly as T. bnicei vel rhodesiense, and in positive experiments the 
period elapsing between the infecting meal and the fly becoming 
infective was at least 50 days. 

In an appendix is given a tabular statement regarding the pupation 
of G. morsitans. From this it may be gathered that the duration of 
pupation ranged from 30 days in October to 68 days in June. 

(218) Watson (E. A.). Dourme and the Complement Fixation Test— 
Parasitology. 1915. Sept. Vol. 8. No. 2. pp. 156-183. 

After a very extensive experience of the method the author has 
arrived at the conclusion that the complement fixation test is a sure 
and specific method of diagnosing dourine. The value of the test 
has been proved not only in cases shewing symptoms of the disease, 
but also in obscure and latent forms of infection. 

The importance of this last point is plain when it is known that 
infected animals may remain in apparent good health for as long as 
three years, while capable of transmitting the infection at times during 
that period. 

A brief explanation of the general nature of the reaction is given, 
-and especial emphasis is laid upon the absolute necessity of carrying 
out quantitative titrations of the various elements used in the test. 

Preparation of the reagents. — 

Sheep corpuscles are used for the h}q)erinniumisation of rabbits. 
The corpuscles from defibrinated blood are washed three tiines and 
then mixed with a volume of salt solution equal to their own volume. 
This 50 per cent." suspension may be stored on, ice until required. 

, ; Babbits are hyperimnmnised by intraperitoneal . injeoJioiis of the 
suspension mentioned, starting' with' 2*5mc. and increasing to 10, oc., 
at intervals of 4 to 6 days. Blood 'may be ' withdiawxi froxn the',' 'heart 
wvith'U fine needle on 'a syringe during life. . After,, .inactivation' it is 
tested and the haemolytic index", should be' 0*0005 or . higher,' ' Fr,0',m' 
rabbits who'se seram gives this 'index as' much as'.25',co., of,bloo'd may 
be, drawn . from 'the Feart without risk. This' is allowed to clot and the 
serum placed ill ampoules in amounts of about 0 *2 cc., which are stored 
■on ice. , 'If ' there is' a chance" that'-. 'the ,semmAs not' „perfectly nterile 
one-tenth of its volume of a mixture of 95 volumes of glycerm and 5 of 
,, phenol 'may be/added.' , 

' For obtaining complement it: is' advised;, that' a' guinea-pig 'should 
anaesthetised and suspended over a centrifuge tube of about 30 cc. 
capacity, the arteries and veins on one side of the neck being severed 
and the blood collected. The blood is centrifaged before coagulation 
takes place. Complement must be used fresh. 
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The antigen is obtained from the blood of infected rats when it is 
swarming with trypanosomes. A number of rats are inoculated 
iiitraperitoneally with blood, and death generally takes place between 
the third and the fifth day. The obtaining of blood from the rats must 
be carefully timed, as during the last hours of life the trypanosomes 
multiply at a great rate and rich antigen is obtainable, but within a 
few hours the rats may die. 

The rats are etherised and the vessels on the left side of the neck 
are severed with a razor. It is preferable not to sever the trachea. 
The blood is allowed to run into citrate solution, the volume of which 
should be equal to or slightly larger than the amount of blood that 
it is expected will he obtained from the rats. This mixture is filtered 
through a double layer of sterile gauze and inn into centrifuge tubes 
of 10 cc. capacity and about 10 mm. diametre. Centrifuge for four 
or five minutes at 1,500 to throw down the corpuscles. Draw off the 
suspension of trypanosomes and the npper layer of mixed cells and 
trypanosomes and by the addition of further citrate solution and 
centrifuging a pure white suspension of trypanosomes may be obtained. 

It is stated that ten rats bled at the same time will furnish 5 cc. 
of trypanosome suspension. This is diluted with twice its volume of 
preserving flnid containing 90 cc. of salt solution, 10 cc. of glycerin, 
and OT cc. of formalin. It is then sealed in ampoules containing 
1 cc. and stored in ice. 

The amount mentioned will provide 100 cc. of antigen which is 
sufiioient for 500 tests. The stock antigen will keep indefinitely if 
frozen solid, and for 6 to 8 weeks if merely on ice. 

To obtain control sera containing antibody a horse is inoculated 
with T. 'equiperdum and blood is collected at intervals of a week. 
Serum so obtained may be kept on ice for months or even years. 
If the serum is not sterile it may be preserved by the addition of 10 per 
.cent, of 5 per cent, carbolised glycerin or iodised glycerin. 

In titrating the reagents the following stock mixtures are used 
Haemolytic serum 1 : 100. 

Complement 1 : 20. 

Corpuscle suspension 1 : 25, 

In titrating the haemolytic serum further dilutions from 1 : 400 
to 1 : 5,000 are made, and in a series of tubes 1 cc. of each of these is 
taken and to each tube are added 1 cc. each of stock complement 
and corpuscle suspension and 2 cc. of salt solution. This makes the 
total amount in each tube 5 cc. Controls omitting each element in 
turn are also used. The tubes are incubated for 2 hours at 37"^ C. 

In this way the least quantity of serum necessary to haemolyse a 
given quantity of corpuscles, i.e., the tike of the serum, is obtained, 
and is conveniently expressed by the figure indicating the actual 
.amount of serum present in 1 cc. of the completely effective dilution. 

Sera with a value lying between 0 ‘0002 and 0‘0005 are satisfactory. 

By making a series of tests in which the number of amboceptor 
units is increased while the amount of complement is diminished it is 
possible to arrive at a decision as to the number of amboceptor units 
which work most satisfactorily with the smallest amoniit of corn- 
complement. It renders the test the more delicate if the smallest 
safe amount of complement is used. The reduction in the amomit of 
•complement must not be pushed too far as slightly inhibitive properties 

::022'5r.-: 
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of some of tiie other reagents may obscure the result. Having fixed in 
this way the number of amboceptor units to be taken as the standard^ 
this is adhered to, and the complement is titrated to that amount. 
It would appear that two units of amboceptor is the best standard. 

In the titration of the complement a series of tubes containing 2 cc. 
of salt solution, increasing amounts of 1 : 20 complement from 0*3^ to 
1*0 cc.,aiid 1 cc. of serum is diluted in such a way that the 1 cc. contains 
2 units of amboceptor. The tubes are incubated after shaking and 
the reactions read in an hour. In this way the iniiiimuin effective 
amount of complement is arrived at, and from this it can easily be 
calculated what dilution of complement must be made so that this 
minimum amount is present in 1 cc. of dilution. 

In titrating the antigen a 5 per cent, dilution of the stock suspension 
of trypanosomes is made, and also dilutions of haemolytic serum and 
complement according to the values arrived at. 

Sera from a posithm and from a negative horse are inactivated for 
2 hours at 58^ C, 

Two sets of tubes are prepared, in the first of which eacli tube 
contains 1 cc. of salt solution, 0*1 cc. of positive inactivated serum, 
antigen in quantities ranging from 0*02 to 0*1 cc. and 0*5 cc. of 
complement. In the series of tubes for the negative serum double 
the amount of serum and of antigen is used. 

The mixtures are shaken and incubated at C. for one hour 

and ten minutes, and then each tube has added to it 1 cc. of a mixture 
in equal parts of haemolytic serum and corpuscle suspension. The 
tubes are again shaken and incubated for 2 hours. The usual controls 
are also included. 

With the exception of the first tube or two in the positive series all 
the tubes generally show complete fixation. When the antigen is very 
strong there may be some inhibition in the negative series in the tubes 
containing the larger amounts of antigen. 

The amount of antigen to be selected as the titre for the final 
tests is that which gives complete fixation with the positive serum 
while double the quantity in the corresponding tube in the iiegiitivc^ 
series does not prevent or inhibit haemolysis,’' 

While complement in honse’s blood rapidly becomes inert even if 
the serum is not heated, horse, mule, and donkey sera when a 'day 
or 'two old develop enzymotic and proteolytic pix)per:ties wl'nc^h.,'a're 
anticomplementary, especially in the presence of antigem 

This effect can be eliminated by careful inactivation, but the degree 
of heating is .greater than.' that required for, the destruction: of cdiii-' 
■'..plement.':,. It, is, ndvised,. therefore, that horse,; sera , should 'be .heated 
to ■59‘^'G.'''for .a full hour, in. a 'water. bath,' and mule and, donkey .sera. 
,at '62*^ C; for the. same length of time-. There is little risk ' 0 ,f destroyi'iig 
the „sp'ecific'''antibo,dies,' as sera can be, heated to'.65^ O. 'y Or'' to the ,point. 
of," 'coagulation,' 'Without',, destroying-' 'the specific; anti'b,o.dy5' ,,; All, '-the. 
nomspeoific factors are eliminated^ % the degree of heating mentioned. 
'■'/.■'"It .''is, 'noted'^,that'',in:;M 'inhibition, of ■ reactions'', the red 

■corpuscles '',,'''are,,,'.loos,'ely',';,sedime-nted., .In,,' specific,- ,.'complem'emt''fi'Xati 
reactions the red cells are precipitated in a mass or clumps. 

Experience has shown that it is never necessary to use more than 
0*2 cc. of a suspected serum for a, diagnostic test. As even in w-eak 
sera such quantity will contain one united of antibody, w^hile strong 
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sera may contain 4-0' nnits. In animals that have completely recovered 
and are unable to transmit the disease such a quantity of serum may 
contain one or more units irp to the fifth year after recovery. After 
that period they may not react, showing not only that recovery is 
complete but that immunity is also lost. This has been proved by 
inoculation experiments. ■ 

The period elapsing between infection and the first positive result 
to a complement fixation test may be as short as 11 days in the case 
of very virulent strains, but in practice a negative result should not 
be considered as conclusive when the interval between exposure to 
infection and the test is less than two months. 

Details are given of the procedure adopted when only one or a 
small number of sera are to be tested, and the modifications of this 
plan that are introduced when large numbers are to be tested daily. 

In the former case each serum has four tubes with varying amounts 
of suspected serum. In the latter case each serum is tested twice : 
On the first day only one tube is used for each and thus the negative 
sera can be excluded. These are retested with a single tube on the 
following day and the positive ones are tested each with four tubes. 
In all cases the reagents are titrated beforehand, and known positive 
and negative sera are tested. 

In exceptional cases complement fixation is complete with 0*2 cc. 
of serum, partial with 0T5 cc. and slight with 0*1. This is a positive 
result and indicates that the serum is weak in antibodies. Generally 
speaking the results are either clearly positive or clearly negative. 

(219) Watson (E. A.). The Serum Test for Bourine . — Report of the 
Veterinary Birector General, Canada, for the Year ending March 31, 
1914, Appendix No. 19, pp. 111-115. 

In November 1913 the most extensive and destructive outbreak 
of the disease that has so far occurred was discovered in Alberta and 
Saskatchewan. Up to March 31, 1914, 3,200 complement-fixation 
tests, 730 agglutination tests, and 85 precipitin tests had been carried 
out. The number of sera giving positive reactions was 512. 

It has been found that positive results can be obtained by serum 
tests long before any clinical symptoms have made their appearance 
and in view of the fact that the period of incuhation is sometimes very 
prolonged this is of the greatest value. It appears to be inadvisable 
to consider any negative reaction as final until three months have 
elapsed since the last possible date of infection. Among the sera tested 
a few gave weak or doubtful reactions, but in several cases strong 
reactions were obtained when the test was repeated after an interval 
of ; two ■ months.: . 

It has been found that normal horse serum when fresh and unheated, 
or after storage for any length of time, is frequently strongly anti- 
complementary. And it has also been found that heating such serum 
for half an hour at 58 —59° G. is sufficient to destroy this power while 
not affecting antibodies in dourine sera. A temperature below 68° 0. 
is not sufficient to destroy the anticomplementary power of the serum 
and may thuS''lead'''to incorrect results. ' Dourine' seraAhat are, weak' 
in antibodies may lose their combining powers if heated to 60° 0., 
although strong sera will withstand heating to 62° C. 
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Wben tests are to be made there should be heated along with the 
suspected sera two sera from normal horses, one of which is anti- 
complementary, and two sera from animals known to be infected with 
dourine, one of which is strong in antibody and the other weak. 

Antigen is best prepared from the spleen of rats that have siicciiinbecl 
to infection in four days. Strains which require longer periods to 
prove fatal do not yield such good antigen. 

The spleen should be not more than 24 hours old and should be 
kept on ice until required. The spleen is pulped up in 0'85 per cent, 
salt' solution, and the coarser jjarticles filtered out. One spleen will 
furnish from 30 to 50 cc. of antigen which generally titres out at OiS 
to 0*30 cc. in the presence of. dourine antibody. Two or three spleens 
should be titred separately at the same time against positive and 
negative sera, and the emulsion selected should be that which effects 
complete combination in the smallest dose selected for the test. 

The haemolytic system consists of : 

Complement : Fresh guinea-pig serum. 

Amboceptor : 43^ti-sheep rabbit serum, titring at 1 : 3,000 or h.igher. 

Four per cent, suspension of sheep’s blood corpuscles. 

When a large number of sera are tested a double series of tests is 
carried out on consecutive days. In the first test only one tube is 
used for each serum and this contains a full dose or slight excess of 
serum. ^ In this way all negative sera can be eliminated, and thus a 
saving in material effected. Those giving positive or partial results 
are retested on the following day with freshly inactivated serum, and 
where necessary a series of tubes with graduated amounts of serum is 
used. If questionable results are still obtained with any serum the 
agglutination test is applied or a fresh sample of serum is obtained for 
the test after an interval. 


■(220)^ Haavke (W. L.). An Outbreak of Bmnm.—Re])oH of the Veter- 
inary Diredor General, Canada, for the Year ending March 31, 1914. 
Appendix No. 20. pp. 117-118. 

In^bis paper some details 'are g'iven of an extensive outbreak of 
dourine which occurred in Saskatchewan. 

The mares of, a group which had been served by a particular' Btallion in 
.1910'W'ere observedto show symptoms 'during 1911, and subseqiiently. 
a number, of, ..other mares, .which- had been served' by the same horse' 
also developed symptoms. It i,s- remarked that specia'l interest attaches 
to. this stallion as, it was. a pure-bred- animal, .and as^ a rule pure-bred, 
hors'es' -show ".less resistance; to the,"disease' than others., , This animal, 
however, did not at the time when the mares developed symptoms 
suspicious of dourine exhibit any evidence of being infect At a 
later date, in 1912, severe symptoms developed and the animal was 
killed. This confirmed the diagnosis, which had been made on the 
evid'-ence „ fur.nished.;.. by serolo'gical ■ ' tests and, ., 'owing ' to. ' the ■ absence . 
of symptoms, had been the cause of considerable controversy, 

_ Subsequently a further hatch of mares showed evidence of the 
disease and 67 contact animals were subjected to a test. 

Strong evidence was obtained that animals which are apparently 
in perfect health may be infected and serve as centres of infection. 
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111 no case where the seinm test, gave a negative result were syiiiptonis 
ever observed, and animals which, were apparently healthy but which 
gave positive results to the test sooner or later developed symptoms 
of infection. 

The train of symptoms during what is called the “ tolerant stage 
of the disease was very mild. During the terminal stages there were 
A^ery marked symptoms, especially of a nervous type. 

The latter particularly affected the ears, lips, throat, and larynx. 
Involvement of the latter caused difficulty in breathing and was 
responsible for a kind of roaring. Paralysis of the hind quarters was 
noted but it was not marked. It is interesting to note that no plaques 
were eA^er observed. 

(221) Coles (A. C.). Multiplication-forms of Trypanosoma lewisi in 
the Body of the Rat. — Parasitology. 1915. Sept. Vol. 8. No. 2. 
pp. 184-189. With 2 plates comprising 34 figs. 

In this paper the author describes a number of forms that have been 
seen by him on different occasions spread over a period of years. The 
material for examination has been dead rats, and many of these have 
not been examined until some hours after death. 

In a small proportion of cases coiled or recurved trypanosomes have 
been found in smears made from the lungs. They have been found 
in small numbers only, and always in association with the ordinary 
form of blood parasite. In some of the ball-like parasites no definite 
flagellum could be made out, though it "was probably present. In a 
few cases oval bodies Avith a dense capsule and contents that appeared 
to suggest coiled up trypanosomes were seen in smears made from 
the lungs. In another case a small group of small oval bodies somewhat 
resembling Leishmaiiia was found in a lung smear. The author has 
also found the lung cysts which were stated by Carini to represent 
forms of T. lewisi undergoing schizogony, and figures of these are 
given for comparison with the small group of rounded bodies referred to. 

In the heart blood and in lung smears respectively from two rats 
the author has found three large rounded structures measuring about 
^15 microns in diameter, composed of more or less vacuolated cytoplasm 
embedded in v/hich were a number of chromatin masses. Each of the 
larger masses had associated with it a smaller piece, either round or 
rod-shaped. These forms were met with in the cases in which the 
coiled parasites were found. Photographs of these forms were submitted 
to Minchin Avho expressed the view that they certainly represented 
a stage of development of T. lewisi. 

As numerous examinations of rats failed to reveal multiplication 
stages the author turned his attention especially to young naturally 
infected animals, and in one of these found many phases of multiplica- 
tion of the parasite : parasites undergoing equal and unequal binary 
fission, irregular forms with three and even four nuclei, centrosomes, 
and flagella, and crithidial forms. AH of these were found in the blood. 
No coiled forms or multiplication cysts were found in smears from the 
lungs'of these animals., .. 

In a later note the author states that in three further young rats he 
has found the parasite in all stages of division in the blood stream. In 
two of these coiled forms were found in the lungs in small numbers, 
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and in one specimens were found in preparations from the liver. In 
fresh preparations the coiled parasites appeared to be 'enclosed in 
clear cysts within which they executed twisting inovenients. The 
parasites were not observed to escape. 

(222) Maggio (C.) & Eosenbusch (F.). Studien iber die Chagas- 
krankheit in Argentlnieii und die Trypanosomeii der ‘*’Vineliiicas 
(Wanzen, Triatoma infestms, KIug)« [Chagas’ Disease in the 
Argentine and the Trypanosome of the Vinchuca.] — Centralblf. 
Baht I. Abt. Orig. 1915. Sept. 8. Vol. 77. No. 1. pp. 4(V46. 
With 2 plates comprising 24 figs. 

The authors do not appear to have actually detected any case of 
Chagas’ disease in the Argentine, but in the intestinal canal of the 
common bug {Triatoma mfestans ’Klug) they have found large numbers 
of flagellates similar to those described by Chagas. 

In moist preparations two forms could he distinguished, a rapidly 
moving type which was tr}panosome-lilce in form, and a more slowly 
moving tjpe which was crithidial in morphology. In stained prepara- 
tions intermediate forms could be detected. The former is said to 
resemble the trypanosome stage of Leucocytozoon ziemamvi described 
by ScHAunnsTN. 

In freshly caught bugs the crithidial form appeared to predominate, 
and in bugs kept in the laboratory the trypanosomes tended to 
disappear. 

The bugs in the northern and western parts of the Republic contained 
numerous flagellates, but those obtained from other parts appeared 
to be free from them. 

Flagellates could not be found in bugs raised in the laboratory. 
It was found that clean bugs could acquire the infection from infected 
bugs either by the ingestion of excrement or, as was observed on a 
number of occasions, by one bug sucking the intestinal contents from 
another. 

Experiments in which infected hugs were fed upon animals, and 
in''wMch animals were fed with the excrement of infected bugs failed 
to give,, positive results. Nor did clean bugs become infected, by 
feeding upon animals upon which infected bugs had previously been fed. 

The subcutaneous or intraperitoneal inoculation of mice, rats, and 
guinea-pigs with' the faeces of infected bugs caused' infection, the 
trypanosomes makinij their appearance in the blood from the 3rd to 
the 18th day after inoculation. In mice death occurred in from 
2 to 4 months; The infection could be txmismitted from xnorise^ 
mouse, but not to other susceptible animals. 

In infected animals cysts like those described by Chagas were found. 
Two types could be distinguished. One type contained parasites 
closely resembling Leishmania, and the other trypanosomes. Certain 
appearances were observed in preparations which suggested that the 
tryj^panosomes escaped from the cysts into the circulation . 

In smears from the bone marrow parasites with the characters of 
Leptomonas were found. In blood-broth and on blood-agar positive 
cultures were obtained from the peripheral blood, heart muscle, striped 
muscle, and spleen. The parasites of which the colonies were composed 
were at first leishmania-like, but subsequently they developed flagella 
and acorn ired a crithidial form. 
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(223) Laveran (A,). Au sujet des TrypaBosomiases ^qiiines du Maroc. 
[Equine Tr3;Tpaiiosomiases in Morocco.] — Bull. Soc. Path. Exot, 
1915. Oct. Vol 8. No. 8. pp. 576-578. 

Tlie author refers to the numerous communications that have been 
published regarding the occurrence of trypanosomiasis in horses in 
Moroccojand states that he has received from Tire y some blood smears 
taken from three horses at Mazis, on the road from Eabat to Fez. In 
these smears tiypanosomes of the soudanense type have been found. 
All the individuals seen possessed a free portion to the flagellum. 
Those measured ranges from 23 to 30 microns in length and from 
1 to 1’5 in breadth. 

So far, all that can be said regarding ecjiiine trypanosomiases in 
Morocco is that there appear to be two types of trypanosomes 
responsible for the disease : the one obtained from Casablanca which 
is monomorphic, and that from Mazagan which is polymorphic. 

The author advises that cross-immunity tests should be carried out 
with the object of establishing the identity of these parasites. 

(224) Nuttall (6. TL F.) & Hinble (E.). Experiments In the “Trypo- 
safrol” Treatment of Trypanosomiasis (T. brucei) in Guinea-pigs 
and of Firoplasmosis in Dogs. — Parasitology. 1915. Sept. Vol. 8. 
No. 2. pp. 218-228. 

The authors’ conclusions may be summarised as follows : — 

All the guinea-pigs infected with the trypanosome died whether 
they were treated or not, and as the treated ones with one or two 
exceptions died in shorter periods than those left untreated the drug 
would appear to have a definitely injurious effect upon guinea-pigs. 
Both tryposafrol and novo-tryposafrol were used in these experiments 
with similar results. 

Novo- tryposafrol was used for the treatment of four dogs infected 
with Pifoplasnia the treatment starting on the day of inoculation. 
All the dogs died, and three of them in a shorter period than the 
untreated control 'dog. ' 


LEISHMANIASIS. 

(225), Laveran (A.). Comment- le boutonM’Orlent se propage-t-il? 

[The Transmission of Oriental boil.]— udwn. Inst. Pasteur. 1915. 

Sept. Vol. 29. No, 9. pp. 415-439. 

This paper is a survey of the literature regarding various aspects 
of the transmission of oriental boil. 

The first point dealt with is the inoculability of the disease. Then 
follows a . summary of-, 'the literature -'dealing' with - the- fact, that the 
le-sipn's,; often clevelop -in connection ■with- woun-ds. ■ " The. third" section,, 
of) the paper is devoted to a sunnnary of the papers published in 
connection with the part played by insects, and particularly the 
domestic fly, in the propagation of the infection. The final section 
deals with the question of an animal reservoir of the virus. 
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Tlie following is a summary of tlie conclusions araved at 
Oriental boil is 'traiismissable to man and to various aiiiiiials, and is 
also aiito-inociilable, Tlie lesions frequently develop in connection 
with wounds, and soiled linen may serve for the transmission of the 
infection. The fact that the lesions are most usually found on portions 
of the body that are not protected by clothes appears to indicate that 
the virus is transmitted by a flying insect. The possibility is suggested 
that biting insects, although not the direct agents of transmission may 
nevertheless play an important part in it, in that the irritating nature 
of the bites inflicted by them may lead to scratching and thus give 
rise to small wounds through which the virus may gain access. There 
is some evidence to show that the domestic fly may play a part in the 
propagation of the disease, as it does in the case of typhoid and other 
infections. But it appears that it only acts as a mechanical carrier. 

There is a possibility that the dog may act as a reservoir for the 
virus in areas where leishmaniasis of the dog is common, but it is 
possible that there are several varieties of i. tropica and that the mode 
of transmission differs in different endemic areas. In this way the 
divergent views of observers working in difi'erent countries might be 
harmonised. 

(226) Wenyon (C. M.). Flagellate Forms of Leishmania donovani In 
the Tissues of an experimentally Infected Dog. — Jl. Trop. Med. 
Hyg, 1915. Oct 1. Vol. 18. No. 19. pp. 218-219. With 
1 text-fig. 

This short note records the occurrence in the tissues of a dog 
inoculated with X. donovani of leptomonas forms simultaneously with 
the ordinary forms. 

The dog in question was the fifth in a series, the first of which was 
inoculated with spleen pulp from a man who contracted the infection 
in Calcutta. The first inoculation was made in Sept. 1913. The 
animal from which the flagellate forms were obtained was inoculated 
intraperitoiieally with spleen pulp from the preceding dog in the 
series, and was killed when on the point of death about five weeks 
later. The bone marrow showed numerous parasites, some of which 
were very large, measuring 8 or 9 microns in diametre. Together with 
these there were a few leptomonas foims, such as are obtained in 
cultures of the parasite on NNN medium. 

The successful transmission of the parasite through five dogs appears 
to suggest that it can be carried on indefinitely in the dog. 

(227) : Sebgent (Ed,), Sergeht' (^t.), :LEMAiRE (6.) & Senevet '(G*.). 
Hypoth^se sur le pW^botome ^Hransmetteur ” et la tarente ‘‘Mser- 

/' ' 'votr .d© virus ’’:du bouton d’Orienty [A Theory regarding fiPhk^ 
botomus as the Transmitting Agent, and the Tarentola as the 
Eeservoir of the Virus of Oriental Boih]— .4m Inst ' Pasteur. 

■ 1915. '‘July.:: VoL,29.„. No.'-7. 309-322, ■ 

This paper contains a fuller account of the authors’ investigations, 
of which a description has already been published in the Bulletin de 'U 
Sodete de Pathologic exotigue^ and of which an abstract is given in this 
Bulletin, Vol. 2, p. 177. The present publication does not appear 
to add any information to that previously given. 
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(228) Spagnolio (G.). Die Lelslimaniose bei Meiisehen und Himden« 
Studluni des Kranklieitsgebietes, [Leishmaniasis in Man and in 
Dogs. A Study of the Distribution of the Disease.] — Cent.f, Baht, 
I. Abt. Orig. 1915. Jan. 15. Vol. 75. No. 4. pp. 295-298. 

From his clinical observations the author arrives at the conclusion 
that leishmaniasis occurs more commonly in the open country than 
in towns and, further, that the evidence does not warrant the view 
that dogs form the source of infection for children. A small number 
of cases are mentioned in support of these opinions. 

The view is also put forward that the seasonal occurrence of the 
disease in man contraindicates that the infection is derived from the 
dog, and consequently that the dog flea does not play a part in its 
transmission from dog to man. 

In the course of his observations the author has in no instance found 
any evidence of direct transmission of the disease from child to child. 
In no instance were there two simultaneous cases in children in the 
same family. It is the adult man that is generally affected, and this 
contraindicates the flea as the transmitting agent, as the 'women are 
far more frequently carriers of fleas than the males. 

(229) Mackie (F. P.) The Presence of Lelshmania in the Peripheral 
Blood of Kala-Azar in Assam. — Indian JL Med, Research, 1915. 
July. Vol, 3. No. 1. pp. ■90-92. With 1 coloured plate. 

The author has found peripheral infections in 21 per cent, of 
Assamese, and 64 per cent, of Indian coolies. The frequency with 
which the parasites were found in the blood was practically constant 
in all stages of the disease. The mononuclear cells were most frequently 
invaded, and single and multiple invasions were found. 

(230) Wenyon (C. M.). Leishmania Problems : Observations on a 
Recent Contribution to the Subject. — Jl. Tfof,M€d. & Hyg, 1915. 
Nov. 1. Vol 18. No. 21. pp. 241-247, 

This paper is a reply to one by Fantham which appeared in the 
Annals of Tropical Medicine and Parasitology, 1915. Vol. 9. No. 2. 


PROTOZOA. 

(231) Cabini (A.) & Maciel (J.).' Ueber Pneumocystis carinii,. 
fPneimwcystis carinii,] — Cent f. Baht, I. Aht. Orig, 1915. 
Sept. 8. Vol. 77. No. 1. pp. 46-50. With 1 plate in colours 
' compiising 26 figs. 

After referring to the views originally expressed regarding the 
nature or identity of this parasite by a number of observers, all of 
whom were influenced to some extent by the view expressed by Chauas, 
that they represented a stage of gametogony of a trypanosome, the 
authors' refer 'to^ the discover of parasites' having the same morphology, 
in'animals' that' were certainly free -irpm "trypanosome infection. - . 

' ■ ' Pneumocystis 'has- up , to the. present :been:. discovered in, .guinea-pigs, 
hares, rats, rabbits, dogs, cats, goats, and sheep. Its occurrence in 
'mm is .a',matter of,:doubh 4'.:.r77:vv^ 
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Witli regard to its occurrence, it is stated that in. Brazil Aragao 
found 8 rabbits out of 37 infected, II out of 46 guinea-pigs, and 2 out 
of 7 rats. The lungs appear to be the organs most usually infested. 
There is however no information as to whether all these species of 
animals are invaded by the same species of parasite. 

In this connection tlie authors state that, while they liave sometimes 
observed slight differences in different hosts, they do not think that 
these have any specific importance. 

The parasites are not responsible for any marked lesions and, with 
the exception of one dog which had frequent attacks of coughing, none 
of the animals under the observation of the authors presented any 
symptoms indicating urfection. 

In preparations from the lungs stained with Giemsa the parasites 
appear as rounded or oval bodies measuring about 5 microns in 
diameter. There is a delicate capsule, which stains with eosin, enclosing 
8 merozoites which have a bright red nucleus and a delicate blue- 
staining cytoplasm. The authors have never seen the blepharoplast 
described by Chagas. In most cases the merozoites are arranged in 
a radiating manner, but in some instances they appear to be disposed 
irregularly within the cyst. It would seem that all the stages of 
development occur in the lungs, as a number of stages in the process 
have been observed in preparations made from these organs. 

No information is forthcoming as to the manner in which the 
merozoites make their escape from the cyst. These parasites have 
never been observed to possess more than one nucleus. After their 
escape become rounded and increase in size. They are usually 
included within cells. 

The authors were unable to find the parasite in the bronchial, 
tracheal, and pharyngeal mucus, and feeding experiments with heavily 
infested lung tissue failed to give positive results. 


(232) DoBELii (C.) & Jameson (A. P.). The Chromosome Cycle in 
. ' Coecidia and Giegarines. — Proc, Rot/. Soc. 1915. Aug. 2. Series B. 

VoL 89. No. B 610. pp. 83-94. With 2 text-figs. 

The authors have studied respectively the chromosome cycles in 
Aggregata eberthi, a coccidiiim which passes its life cycle in a cuttle-fish 
and a crab, and Diplocystis sohneideri, a gregarine of the cockroach. 

Aggregata —The sexual generation of this parasite is passed 

in the cuttle-fish and the asexual generation in a crab. 

In both the male and the female parasites there are six ohromosomes, 
and in neither does the karyosome play any part in the formation of 
the chromosomes. Among the chromosomes of the male parasite can 
be distingtiished a very long one and a very short one with four of 
intermediate sizes. This relationship of size is maintained throughout 
the mitoses. As in coccidia generally the macrogametocyte becomes a 
macrogamete without undergoing any process of division. 

Before fertilisation the chromosomes break up within the nucleus 
.oithe macrogamete., and,, when 'fertilisation Occurs; a complex .fertilisa,- 
tion spindle is formed. When the achromatic spindle has been formed 
for the first division of the zygote nucleus, the chromosomes become 
associated in homologous pairs, and at the metaphase these temporarily 
united chromosomes separate without any splitting. As far as 
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observations have gone the number of chromosomes appears to be 
constantly six, except just after fertilisation, the recinction occniTing 
at the first division after fertilisation and not during the formation 
of the sexual forms. 

Diplocystis sckneideri . — The life history of this parasite is passed 
in a single host. At an early stage of development the parasites unite 
in pairs in the gnt wall and fall into the body cavity of their host. They 
increase in size, and by repeated mitoses give rise to a large number 
of gametes. By the time the process is complete the partition dividing 
the gamonts has disappeared. When formation of the gametes is 
complete they fuse in pairs. The nucleus of the zygote gives rise to 
eight daughter nuclei which become the nuclei of the eight sporozoites 
developed within each spore. The sporozoites develop into body- 
cavity parasites in another cockroach. 

In the nucleus of the gamont the vesicular karyosome gives rise to 
three chromosomes. These become constricted and divide, producing 
one large and two smaller chromosomes at each pole. At the second 
division they are glohular, at the third stumpy, and at subsequent 
ones filamentar. At the metaphases they split longitudinally. 

In the nuclear division of the zygote six chromosomes are formed. 
The daughter nuclei divide twice, and three chromosomes are visible 
at each division. 

Reduction division therefore occurs immediately after fertilisation. 

(233) Stevenson (A. C.) & Wenyon (C. M.). Note on the Occurrence 
of Lankesteria eulicis in West Africa . — Jh Trap. 3ied, <& Hyg, 
1915. Sept. 1, VollS. No.17. p. 196. 

In the course of MacGEEGOR’s mosquito-breeding experiments, of 
which an abstract is given in this Bidletm (see abstract no. 244), the 
authors noted that some of the mosquitoes harboured Awfetem 
cuUcis , Ross 1898, This parasite had previously been recorded as 
occurring in India, South America, and Bagdad. Interest attaches 
to the discovery as showing the resistance of the parasite. It must 
have undergone the same amount of drying as the eggs received in 
this country, and the infection has passed through several generations 
of mosquitoes, ' 

(234) de Meluo (F.). Preliminary Note on a New Haemogregarine 
found in the Pigeon’s Blood,— Indian Jl Med. Research. 1915: 
July. VoL 3. No. 1. pp. 93-94. With 1 plate. 

The parasite that is briefly described and figured in this paper, and 
to which the author gives the name H. francm, has the following 
morphology:—' . _ , . y . 

In the fresh state there can be made out a xefractile nucleus situated 
in the centre of a mass of cytoplasm which has the appearance of a 
large vacuole. When at rest the parasite is rounded but slight 
movements within the invaded leucocyte produce changes in shape. 
The'parasites^vary in'size from 3;to'7:micimis in. diameter. 

' In, preparations stained,, with’ Giemsa"the nucleus stains: a' brilliant 
:ix^d,'uoloui^';',and',the;cytoplasm^ faintly, blue.,, ,' 

Schizogonous forins are frequently found^^m liver, and occasion- 
ally in the blood and bone marrow. No such forms have been seen in 
preparations from the lungs. 
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Ill addition to scbizogony the author has observed a process of 
foiiiaiy division. 

The pigeons found to be infected were infested with Lyncliia 7naiim, 
and it is suspected that the sporogonous stages of development occur 
ill this insect, tlioiigli they have not been found. 


HELMINTHS. 

(235) Sweet (Georgina). Investigations into the Occurrence of Oncho- 
eereiasis in Cattle and Associated Animals in Countries other than 
Australia. — 54 pp. With 7 plates comprising 12 figs. 1914. 
Melbourne : Government Printer. 

During the course of her tour the author visited Java, the Straits 
Settlements and Malay Federated States, Ceylon, India, Egypt, 
Europe, Great Britain, United States of America, Canada, and the 
Hawaiian Islands. In addition to the personal investigations and 
inquiries made in these places a certain amount of information was 
collected as the result of communications addressed to the officials 
in Burma, Siam, Annani, Southern China, and the Philippines. 

The types of bo vines considered in connection with the parasite 
were Bos taums, under which name are included the common tame 
oxen of Europe and Northern Asia, Bos indicus, including the common 
domesticated humped cattle of India, and Bos buhalis^ the water 
buffalo. 

In view of the almost certain derivation of the Australian Onchoce/rca 
gibsoni ivom cattle imported from India or Malaya, it might have 
been expected that the parasite found in India would be identical with 
that oecuixing in Australia. Careful examination has, however, forced 
the author to conclude that the two are distinct species, and a new 
species, 0. indica, has been made for the Indian parasite. 

The full description of the Australian parasite has already been 
published and it is not repeated here, but a summary is given of the 
characters of the worm occurring in India. 

':The male parasite ranges from 3*38 to 9*3 cm. in length and from 
0*175-0*220 mm. in diameter in the central portion of the body. The 
posterior end is often coiled, arid the tail is curved ventrally imm.ediately 
posterior to the cloacal swelling. 

In the central portion of the body there are well marked transverse 
ridges, which are *005- *006 mm. in width. These gradually become 
less distinct towards the extremities of the body. The mouth has 
three lips, and three papillae close behind the level of the opening. 
The oesophagus is about 1 mm. in length and has a well-defined bulb 
at its iunction with the thin-walled straight intestine. The nerve ring 
is placed about T8 mm. from the anterior end, and the excretory pore 
tis .about ';07[mm.. behind. this. '■■■■ 

There are generally eight or nine pairs of anal papillae, but these 
■ 'are ^sometimes' asymmetrical.-: 

The spicules are unequal in length, measuring about *25 and ‘08 mm. 
respectively. The proximal end is funnel-shaped and the distal end 
pointed or slightly bifid. The short spicule is shoe-shaped at its distal 
extremity for the guidance of the longer spicule. 
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The female may be 100 cm. in length. For the greater part of the 
length the cuticle shows prominent wwy ridges, which may form an 
almost continuous single or double spiral round the body. No trans- 
verse ridges could be detected. The bulb of the oesophagus is generally 
less distinct than in the male, and no excretory pore could be seen. 
The vulva is placed on a slight swelling about *6 mm. from the anterior 
end. This leads into a thick walled vagina which is sometimes twisted. 

All stages of development of the eggs were found in the genital tubes 
up to the free embryo. Imperfect preservation of these prevented 
exact histological examinations being made. 

Ill the female wmrm the tail is markedly thinner than in 0. gibsoni. 
In the specimens measured the oesophagus was longer. 

No information was forthcoming with regard to the life-history of 
any of the parasites encountered. 

The following tabular statement indicates the previous records of 
the occurrence of parasites belonging to this genus in cattle and 
associated animals, and the new^ records of their occurrence : — 


Place. 

Host animal. 

Previous 

record. 

Present record.* 

Java 

Bos tauTiis 

0. gibsoni 
(Be Does, 
&c.) 

0. gibsoni (?) 


Bos indicus 

— t 

0. sp. (!) 

jj • • • • 

Hybrids of above 


0. gibsoni (?) 
(subcutaneously) 

?? . . 

Bos hiibalis 

' — 

0. sp. (!) (subcu- 
taneously) 

5? • • • • 

Bos hanteng 

— 

^ — t 

Sumatra . . . . 

Bos taiims 


0. gibsoni (!) 


Bos indicus 

— 

0. sp, (!) 

99 • • 

Bos buhalis 

■ — . 

0. sp, (!) (subcu- 
taneously) 

99 • • • * 

Bos hanteng 

— 

0. gibsoni (!) 

Bali . ■ 

Bos tawrus 

— 

Madura . .. 

— . 

— 

, — 

Bomb ok . 


— 

, — 

Timor ' ... , ■. , 

, _ 

— 

i ■ — 

Poeioe Laoet 

Bos indicus 


i 0. S2). (!)' 

:Pliiiippine Islands 

Bos indicus (?) 

— 


Bos buhalis 

.. — 


Hawaiian Islands . . 

Bos tmiTus .. 

, — . 

— 

99 99 * * 

Singapore . . ... . . 

' Bos huhalis 

1 _ ■ 


Bos indicus 

' — : 

— 

93 # # *4 

Bos huhalis . . 

1 — 

— 

Kuala Lumpur . . 

\ Bos indicus 

0. gibsoni 
(Daniels, 
Ford, 
Leiper) 

0. gibsoni 

V' ' !»»■ '99 • 

Bos huhalis 

■ — ■ 

O. 'Sp,. (!) .' 

Penang . 

Bos indicus 

' ' — , 

0. gibsoni: 

' 99 '' • ' • * 

Bos huhalis . * 


0. sp,.if) . 

Malaya- , ' .. 

Bos gauTus Jiuh- 
hacici 

, — 

, , ™ 

•Siaitt'' , "" ■ 

Bos indicm . * 

■ — 

0. gihsoyd 

Burma' ' 

' Bo'S' indicus 


0, sp, (!) 

' '99 ' ^ 

Bos hiibalis ■. ' 

, ' ' ' ' 

0. sp, (!) 


Notes - see,^ end of. Table. 
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Place. 

Host animal. 

Previous 

record. 

Present record.* 

Assam 






Beiii?al 




Bihar and Orissa . . 




Ceylon 

Bos indicMs 


0. indica n. S'p.G) 

Bos buhalis 

— 

0, indica n, sp,Gi ) 

Madras 

Bos indicus 

— . 

0, indica n , sp. 

,3 . . . . 

Central Provinces 

Bos buhalis 

— . 

— 

Bos indmis (*5 per 

. — ■[“ 

0. indica n, sp. 

and Berar 

cent.) 



Central Provinces 
and Berar 

Bos biibalis 


0, indica n. sp, 
(!) (subcutane- 
ously) 

United Provinces of 
Agra and Oudli 

Bos indicus (2-20 
per cent. ) 

— 

0. indica n. sp. 

United Provinces of 
Agra and Oiidii 

Bos huljaUs 

— 

0. indica n, spy. 
(subcutaneously) 

Pnnjaub , . . . 

Bos indicus 

— . 

O, indica n, sp. 


Bos huhaUs 


0, indica n, sp,G) 

3 , * • 

GameVus bactrimms 

0. faseiata 
(Leese, 
Eailliet) 

-t " 

Sind, BalucMstan, 

Bos indicus 



and Kajputana 




Sind, BaliicMstan, 

Bos biibalis 

— 



and Eajputana 




Bombay Presidency 

Bos indicus 



■ 99 »i 

Bos buhalis 

• - — • 


Egypt .. .. 

Bos indicus ( t) . . 

— 

0. sp), (!) 

JS ' ■ » • • • 

Bos buhalis 

, . — , . 

' "' ' 


Oamelus dromeda.r- 
ms 

0. fasciaia 
(!) (Mason) 

— ■ 

Sudan 

Bos indicus (?) 

— , 

■ — 

s» 

i Bos buhalis 

— 

- — 

Algeria and Tunis 

Bos taMTus G) 

0. guiturosa 
(Neumann) 

— . ■ 

Italy 

Bos taimis 

— 


•Austria 

jj j» ■ * • 

— 

— . 

CTermany . . ■ . . . 

3» }» 

— 

— 

Denmark. . . 

H9 !>» ■ • • 

. — 



Switzerland 

3> 

— 


Pbmce". 

?5 97 

. 0. , hovis 

(Flett re ) 
not nodule 
forming 

0. hovis' 

Great B.ritain , . . 

if 99 * » 

■ - — , 

■ ...A 

.United" States of 
■ America '■ ' 

99 99 .... 

0, ' GyUeu^ ' 
(Stiles), 

■.. in capsule 
-of spleen 


ilnited./ States of 

"..America,;.':, ..... 

Bos indicus and 
hybrids .. 



., South America ' • ■ . . 

Bos tauf us 



,, . ■ ... ,, .. .; 

Bos indicus and 

■ , :.hybrid.s','.. 




Tiie mark'-,('!) , this :Coli\mnlindicates/'.tbat,^altli'o^^^ liave .now 

"^evidence/Of , tke. existeime of .the .nodules 'as 'indicated,' eitliertixe, material 
available is useless for exact speeidc determination, or else material for 
,;}tlusv pnrp ose jM;vin:"diand. 

■/':tlese,,::Cases.;'''' .-a, 
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The Hiiiitatioiis of the species found appear to be geographical ; 
thus — 0. gidtiwosa is characteristic of Northern Africa, 0. indica is 
found ill India, and 0. gibsoni in Bos indicus in the Malay Archipelago. 
It is probable that the parasite was introduced into Australia from 
the last of these areas. 

In an addendum it is stated that the author has received nodules 
f|‘oni three Indian buSaloes, an animal which at the time of writing 
the main portion of the report had not been found to be infected. 

In some cases there may be no true capsule in these lesions, there 
being only a small amount of white fibrous tissue forming bundles 
which emk'ge from the worm area and mingle with the subcutaneous 
tissue. 

The report contains a full bibliography and a large number of tables 
giving detailed information regarding the measurements of the> 
parasites. 

(236) McBachran (J. F.) & Hill (F.). Investigations into the Cause 
of Worm Nodules {Onchocerca gibsoni) in Cattle, at Darwin, 
Northern Territory, Australia.— 8 pp. 1914. Commonwealth of 
Australia. Melbourne : Government Printer. 

In the slaughter house at the Dairy, Darwin, practically every 
bullock and cow examined showed nodules in the brisket. InsufEcient 
experience prevents the authors from making any definite statement 
regarding the occurrence of the parasite in the buffalo, but no parasites 
could be found in six animals examined. 

Gilruth’s conclusions regarding the practical absence of reinfection 
after a certain age, and the tendency for the nodules to become smaller 
and finally disappear have been confirmed. 

The apparent absence of infection in the buffalo suggests that 
whatever the intermediate host may be, it is one that attacks the ox 
but not the buffalo. 

In order to test the views that have been put forward regarding the 
occurrence of an intermediate host, five heifers were obtained from 
Victoria, where the worm rarely occurs in locally bred animals. 

No precautions were taken during the voyage and it is probable 
that the animals were bitten by Stomoxys calcitrans^ mosquitoes, and 
perhaps Tabanidae. 

On arrival two of the animals were placed in a pen which had been 
rendered as fiy proof as possible, and two others in an open pen 
adjoining it. The remaining calf was placed with 15 dairy cattle, of 
which eleven had well developed nodules. 

Examination of the calves and of their blood failed to show either 
nodules or embryos. 

A list is given showing the flies, mosquitoes and ticks that have 
been found on cattle at Darwin, Fannie Bay, and in the vicinity, 
together with a note as to their seasonal occurrence. 

Lypemsia exigm (buffalo fly) greatly outnumbers all the other 
species and causes the cattle the greatest annoyance. 

Stomoxys mlcitrmS: was numerously present, especially near the 
pens. Whereas Lyperosia exigita attacks nearly all parts of the body, 
S^moxys cahitrans appears to have a preference for the flanks, brisket 
;and;legs.;:,' I;:;: 
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In the first experiment, one of the imported calves was allowed to 
run with the infected dairy animals, and a locally bred calf served 
as a control. 

The animals were allowed to be in contact for six months. 

Three small nodules about the size of peas were found in the brisket 
of the former animal, and five in the latter. No nodules were found 
in any other part of the body. 

The two calves which were placed in the open pen were observed 
to be attacked by two species of Tabanidae, by Stomoxys, Lyperosia, 
and Emmatofinus tuhemulatus. The infected dairy animals were 
often in close proximity to the pen but never in actual contact with 
the calves in it. 

When these calves, were killed after seven months no evidence of 
infestation was found in either. 

The two calves which were placed in the screened pen were not 
kept entirely free from insects as it was found that OuMcelsa vifjilax 
was capable of passing through the mesh of the wire netting and the 
calves were observed to be bitten by them. 

A. few specimens of 31‘usca domestica and Pycnosoma dra were able 
to gain access to the j)en with the attendant, but they did not remain 
for more than a day or two. 

When the calves were slaughtered at intervals of seven and eight 
inonths respectively they were found to be free from infestation. 

Experiments with captive Tabanidae were not very successful, as 
only one species, T. be got to feed from the summit 

•of a shaved nodule. The other flies used preferred to feed upon the 
iskin surrounding the nodule, even after the hair covering it had 
grown again. The one fly which fed freely upon the nodule was 
starved for eight days after it had fed, save for a small meal of honey 
and water, and it was then carefully examined. The result was 
quite negative. 

Two hundi’ed and thirty-seven flies of different species and lice 
were examined but in every instance they were quite free from 
parasites. 

^ . Interesting details are given ■ regarding observed facts in the 
life-history of Haematopmm^ (the buffalo louse). The tail 

appears to be the only part of the animal invaded. The adults lay 
the eggs near .the tip. .The larvae pass. up the dorsal surface of, t.l;ie 
tail until near the root and then pass to the under side where they 
remain, until the nymphs are , about half- grown.. It wo.uld , appear'' 
that at this stage the parasite drops to the ground and completes its 

■: development' there.'' ■■ 

On the swamp buffalo the parasite may be found on practically 
any part of the body, but the tail, anus, and escutcheon, where the 
parasites are specially numerous in cattle, are less invaded than 
■: 'oth'er:"parts.'.'' 

(237) Lane (C.). A Further, No,fe on^Bursate Nematodes; '.from 

:'S:'':,';■Indian:Elephant.---JMd^?^'.J^^^ 'July. 

In this paper the author reconsiders the generic and specific names 
for nematodes found in the Indian elephant which were put forward in 
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Ms previous communication. This revision is necessitated by the 
prior publication of papers dealing ^ith the same subject by Rai£liet^ 
Henry, and Bauohe. 

Equinurhia siqnmcuUformis, —Although termed Cylicostoimmi sijyim-. 
culi forme by the French authors in their paper, Riilliet in a private 
communication expresses his opinion that the parasite should stand 
as the tj^e of the new genus. 

Asijia vasifa . — This name lapses as it was used to designate the 
parasite named Choniangium ejpistommn by Railliet, Henry and 
Bauche. 

Decrusia additicicL - — The author maintains that this name should 
stand, the reasons for the removal of the parasite from the genus 
Stfongtjlus having been given in the previous paper. 

MursMdia mtirskidia and Mif/i'skidia falcifera , — The author thinks 
that his genus should stand, as the parasites belonging to it differ from 
in which genus the latter parasite is placed by the 
French observers. 

The genus Quilonia Lane must apparently be allowed to lapse in 
favour of Evansia Railliet and Henry. 

Railliet grants the validity of the genus Amim. 

The author records a case of death in an elephant, which was 
apparently due to the presence of millions of Murshidia 7mmliidia 
ill the small intestine. 


(238) Leipbr (R. T.). Report on the Results of the Bilharzia Mission 
in Egypt, 1915. — Jl. Boy, Army Med, Corps. 1915. July. Vol. 25.' 
No. 1. pp. 1-55. With 22 text-figs. ; Aug. No. 2. pp. 147-191. 
With 16 text-figs. 

Part I . The first twenty pages or so of this report contain a historical 
survey of the subject. The views that have been expressed regarding 
methods of infection and the work that has been done in searching for 
an intermediate host are very fully dealt with. The incidence of the 
disease is a matter upon which it has until recently been difficult to 
obtain any exact information, but it appears from figures obtained 
by MAcCALuaM, which the author is able to give, that in different 
districts the percentage of people having eggs in their urine ranges 
from about '40 to, 70. \ 

The programme of ivork laid down by the Mission was as follows : — ■ 

All fresh- water molluscs that could be found within half a day’s 
journey of Cairo ware to be collected and identified. Large numbers, 
of all the species found were to be dissected and examined for trematode 
larvae. The larvae having morphological characters peculiar to the 
bilharzia gtbup were to be differentiated from each other. Experiments 
were to be made to ascertain whether any species of mollusc showed 
.nhemiotactic .attraction for bilharzia ' miracidia. ' Attempts., wereTo.be 
made to infect wdth cercaria animals brought from England; to 
"ascertain'.by what path infection. took place, and the,period\of incuba-; 
,'tion.,;'To'study'the bionomics 'of,. the molluscand.of the 'cercaria,;and ', 
particularly the effects of acids and other substances on the latter. 

In areas of water in the Zoological and Botanical Gardens at Giza 
the whole series of molluscs described, with a few special exceptions, 
was found. 
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Witli the object of making a study of the molluscs in the neighbour™ 
hood a village, El Marg, was selected as a suitable place, as it was easy 
of access, without a biiket, and was on a small canal coining oil almost 
directly from one of the main supply canals. In its course from the 
Tauficjia canal to and throngli the village of El Marg the canal is c)].)eii 
to much contamination and an examination of single drops of iiilne 
passed by 54 boys, most of whom were under 12 years of age, siiowccl 
that 49 were infected. The urine rvas not allowed to sediment nor 
was it centrifuged. It was therefore determined to make a thorougli 
examiiia-tioii of all the molluscs occurring in this canal. 

Owing to the facts that during the summer months the floAV of 
water in the canals is controlled by the Government, allowing 6 days’ 
flow and 15 days’ stoppage, and that during the latter periods the 
canal became dry, the author was able to collect with little chance of 
missing any all the species of molluscs occurring there. 

In examining the species collected two methods were adopted. 
In the first the molluscs were placed in dishes of clean water for a 
few days, during which period the cercarial forms were in many cases 
discharged, and could be seen with a hand lens. In other cases the 
molluscs were dissected. Those with hard shells were crushed and 
then torn apart on a slide with a little water or some weak formalin. 
The soft shelled species could be torn open with needles. 

In the course of the investigation seventeen species of trematode 
larvae were identified, and several new species found. 

In addition to the fact that in the adult bilharzia worms the sexes 
are separate, there is also a complete absence of a definite pharyngeal 
bulb at the commencement of the oesophagus. “As in all parasitic 
worms the infective stage shows no sexual differ entiation, consequently 
the absence of the pharynx in the cercaria is the one reliable character 
upon which a bilharzia cercaria can be distinguished from the cercariae 
of other distomes, because the body of the cercaria without further 
metamorphosis grows to become the body of the adult worm.” 

The cercarial tail is always shed before the parasite gains access to 
the tisspies of the final host. The tail in the four bilharzia cercariae 
which were found by the authors was forked at its free end, but this 
character is not distinctive, as it is shared by other forms of distomes. 

Most of the species of snails experimented with showed no attraction 
for the miracidia of bilharzia, but definite attraction was exhibited 
by Flamrbis boissyi, Bullmus B'p. (1), Pyrgopht/saforskaliy miA Limrmm 
imncatula. This attraction was- stronger -in young -specimens. ; It' -/is 
noted that jLimMca trmcatula covAA not be found at Marg. 

Molluscs infected with larvae showing the characters of the bilharzia 
group were found in the canal in or near the village, but the same 
species of snails found in the agricultural drains at some distance from 

the village were not infected. ^ ^ b 

Tlmee cercariae of the bilharzial t 3 rpe were found in four different 
species of snails. The first showed two black pigment spots just 
anterior to the ventral sucker, and a w^l defined cuticular expansion 
on each side of the two prongs of the bifid tail. This form occurred 
in Ph,norbis mareoticus, and apparently also in Melania tuhercukda^ 
and boissyi. The second form occurred in P. boissyi at Marg 

and other places. A few cercariae apparently identical with this were 
obtained on one occasion from Melania tubercuhta. A third specie>s. 
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wMch was provisionally distinguished from that occurring in P. boissyt, 
was also found at Marg in a number of speciniens of Bullimis. 

Three species of bilharzia are supposed to occur in Eg}^t ; one of 
these, of which there are two varieties, is parasitic in man, one in cattle 
and one in ducks. The facts that have been ascertained appear to 
indicate that the cercaria with eye spots and bifid tail may be that 
of the parasite of the duck, as similar cercariae have been found in 
Central Europe and North America. This parasite is Bilharziella 
folonica. 

Attempts were made to infect a calf and a lamb by allowing w’-ater 
containing large numbers of cercariae to remain in the hollows of the 
groin for from ten to thirty minutes on several days. The results were 
entirely negative, although it was noted that the skin of the lamb 
became red where it was repeatedly exposed to infection. Experiments 
with mice, rats, geese, ducks, chickens, crows, and vragtails gave 
entirely negative results as far as the birds were concerned. A mouse 
and a rat were successfully infected. These animals had been brought 
from London, and had been kept under conditions which absolutely 
excluded the possibility of natural infection. 

It was found that Schistosoma haematobium and 8, hovis were so 
closely allied that in the experimental mice and rats the difference 
could be detected with certainty in the adult worms only. In animals 
which survived seven weeks females were found containing the 
characteristic eggs, and then the diagnosis was placed beyond doubt. 

In addition to white rats and variegated mice, the desert rat and 
the guinea-pig were found to be susceptible to infection, especially 
the latter. A Mangabey monkey died in two months from acute 
infection. No experiments were made with dogs owing to the difficulty 
presented by the quarantine regulations for the importation of dogs 
into England. 

To ascertain the mode or modes of entry of the parasite into the 
body an experiment was carried out with four sooty monkeys taken 
out with the Mission. These were placed in separate cages, and free 
from all chance of accidental infection. Infested water was placed 
in the bottom of the cages of three, so as to allow infection through 
the skin, and the fourth was given heavily infested water to drink. 
All four died and showed severe infections. 

In experimentally infected monJceys, the period of incubation was 
found to be between one and two months. 

Part IL In this portion of the report the author deals with the 
following points : — Water in relation to the spread of the infection, 
including methods ‘of irrigation, subsoil water, and rainfall ; the 
prevention of infection in towns and agricultural districts ; suggestions 
for eradication. 

He points out that the disease appears to have spread since perennial 
irrigation was adopted. This is partly accounted for by the increased 
liability to iMee^ more particularly to the more favourable 

environment created for the intermediate h^^ 

Anuttenapting' to control the- disease' some means must be found to' 
break 'the life cycle, :of.'; the parasite.., ..'....TM s,, may done - eitheih 
destroying it during the infective stage (free-swimniing stage) or by 
depriving it of its essential intermediate host. ^ T former means 
appears to be more suitable for application in towns, and the latter 
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111 view of tlie fact that the cercariae. do not live in water for more 
than '36 hours, the danger from imfiltered. water would be obviated 
if it could be stored for a rather longer period tlian tliat. Opposition 
woiild be raised to this ].)]an, as it would be also to tlie fiHr*atioi:i ():f all 
water used in Cairo, because hotli measures would deprive the water 
of its rtiainirial value, and the gardens of the town 'would snifer. 
Against this is set the fact that under present conditions aboi'it lOdlbO 
children become infected annually in Cairo. 

The varying condition of the Nile at dilierent pei'iods oi: tluj year, 
and the rate of the flow at different seasons are l)].‘()'iig]it iinde]: 
consideration., and from the information gained deductions are made 
as to the distance up the river that contamination of the water may 
occur and still remain viable by the time it reaches Cairo. 

In agricultural districts the conditions obtaining in the canals and 
ditches malce these suitable places for the intermediate hosts, and as 
the people are constantly exposed to infection from this water in tlie 
course of their work, preventive measures in such districts should be 
aimed at the inolluscB. 

A method of eradication wdiich appears to be applicable to Lowmr 
Egypt, save in the rice growing districts, depends upon the " rotation 
supply of the water from April to August. During the stoppages of 
the Water for periods of 15 days the canals become dry, except for 
occasional puddles. Planorbis and Bullinus taken from the dry beds 
did not revive in water, and of those in the puddles the former appeared 
to be more hardy than the latter. Had the canals been so constructed 
that no puddles remained in the dry periods, the intermediate hosts 
would have been destroyed automatically just at the commencement 
of the period of their greatest reproductive activity. 

The puddles could be treated with some chemical agent suitable 
for the destruction of the molluscs, but at the same time not injurious 
to the crops^ as the water would he carried on to the land at the 
commencement of the rotation following. It w^as found that ammoniuiii 
sulphate, which is used as a manure, was fatal to the molluscs in a 
•weak solution within a few hours. This, therefore, could be used 
with safety and without ultimate loss. 

The small drains freqxiently become overg3:o"wn with weeds and afford 
sufficient, shelter to the molluscs .to - enable' them to survive: for 'a 
■considerable time. ' The canals, are usually closed; for a month, .during, 
the latter part of December and the eariy part of January to allo^^^ 
",of , the;, rem, 0 Yal '.of ,;silt. If- the cleaning . could be carried ; out'',in"the' 
early summer in conjunction with the rotations of water the elimination 
of the intermediate hosts of the parasite would be assisted. 

A consideration of the sowing and haiveBting of the various crops 
grown in Eower Egypt shows that, with the three years’ rotation that 
is generally practised, two-thirds of the land is bare fallow during 
June and and the remainder under cotton. 

At the same time the climatic conditions are also the most favourable 
for a campaign against the carriers of hdharzia. The land in use for 
cotton could possibly be so arranged that in a given area only one- third 
was in use. The canals supplying the remaining two-thirds would 
become quite and the molluscs would be killed off. The screening 
of those supplies in use would be of further assistance. 
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The thoroiigli drying of tlie fallow land during June and July would 
have the additional advantage of killing off the cotton worm to a 
very large extent. 

The questions arising as to the most suitable places for villages with 
regard to the canals and drains, and the best methods of draining are 
dealt with. 

The Bionomics of Billiarzia cercariae. — 

On any surface the cercariae move by alternate use of the ventral 
and oral suckers. When swimming they move with the tail foremost, 
periods of rest alternating with periods of swimming. They rapidly 
attack animals immersed in water, and in one case a young mouse 
which was placed in infested water for ten minutes contracted the 
infection. 

The cercariae will not live for 48 hours in ordinary tap water, but 
many survive for 36 hours. Infected molluscs may continue to discharge 
cercariae into water for periods amounting to weeks. Cercariae cannot 
withstand the slightest desiccation, and deprivation of ox}7'geii is 
rapidly fatal They are immediately killed if the water containing 
them is raised to 50® 0., but they can resist a temperature of 45® C. 

Very weak solutions of alkalis stimulate the cercariae, while very 
weak acids inhabit them. It is seen from a table given that they are 
readily killed by weak solutions of antiseptics and essential oils. 

From the observations made it would appear that infection is hy 
no means limited to the autumn, but may be contracted during the 
greater part of the year. 

Free swimming cercariae are able to pass through a fine silk mesh, 
stocking material, and in time through several inches of sand if there 
is a current of water running through it. They axe arrested by filter 
paper. 

(239) Bouilliez (M.). LesMlharzioses dans le Moyen-Chari (Territoire 
dn Tchad)/ Reeberehes expMmentales. [Bilharziasis in the 
Middle Chari, Chad Territory. Experimental Investigations.]^ — 

BwZL Noc. Oct. Vol 8. No. 8. pp. 604-610. 

There can be little doubt that bilharziosis occurs both in children 
and in adults throughout the whole Territory. The symptoms are 
very slight and it is only exceptionally that infected persons present 
themselves for treatment. 

The percentage of children infected with 8, Imematohimn was 59, 
and in one case mawsom was found. 

A number of experiments were carried out in which attempts were 
made to transmit the infection to animals, but in every case a negative 
result "Was obtained. Monkeys, wild cats, and dogs were used and 
attempts were made to infect them by way of the mucous membranes 
of the genital organs, through the skin,« through skin wounds, and by 
'/feeding. ' 

That an mtermediate host is necessary does not appear to be very 
probable, in view of the close relationship that exists between 
S, haematobium^ E. mansoni^ and & 

Experiments have shown that eggs may contain living embryos 
after 6 to 8 hours^ immersion in 1 in 600 hydrochloric acid, and the 
authors think that infection may possibly occur by way of the 
intestinal tract. 
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Efioi'ts have been made to find a successful inetliod of treatment, 
but so far satisfactory results have not been obtained. Methylene 
blue, which appeared to give good results, does not atiect the adult 
parasites. Neosaivarsan and emetine hydrochloride have both, failed 
to yield good results. 


(240) Watkins-Pitchfobd (W.). Mote on ScMstosomiasis* — Med, J'L 
S. Africa, 1915, July. VoL 10. No. 12. p. 226. 

The author states that Cawston (F. G.) has placed Physopsis 
africana obtained from the swimming pool at Pietermaritzburg in 
water to which a small quantity of urine obtained from bilharzia 
patients w^as added. At the end of three weeks cercariae were found 
encysted in the liver of one of the snails. The appearance of these 
cercariae and of the sporocysts containing them agreed with the 
illustrated description given in Leipee’s communication regardiiig 
SchistosoTm japonioum. 


(241) CiuBEA (J.). Un EcMnostome dans I’lntestin du Pore* ‘ [An 
Echinostome in the Intestine of the Pig.] — Gent, f. Bakt. 1. Abt. 
Orig. Vol. 75. No. 5/6. leb. 15 . 1915., pp. 392-394. With 
1 text-fig. 

The author states that he has found in the intestine of a young pig, 
which had. been fed for two months upon fish, four adult echinostornes 
which he considers to be identical with Echmochasmus perfoUedns^ 
described as occurring in the dog and the cat. 

The following are the principal features of the parasite : — 

The body, which is elongated tapering slightly towards each end, 
is more or less flattened, especially in the anterior part. The length 
varies from about 2 to 3 ‘25 mm. and the breadth from 0*4 to 0‘75 mm. 
The anterior extremity shows an adoral disc from 0'2 to ()‘3 mni. in 
.diameter, which has a gap in it on the ventral side. Laterally eardi 
half of this disc shows 12 small rod-like structures.,: These measure 
from 01)37 to 01)44 mm. in length and 0*013 in thickness at their bases. 

The surface of the body is covered with scales which are kiangiilar 
in shape with .the apex'.&ected backwards. These .scales, disappear 
at about the level of the posterior testicle. 

■ The^ buccal sucker .measures from: 0*09 to 0‘13u:nm., in diameter and,, 
the ventral sucker is nearly twice that size. 

The genital pore opens immediately in front of the ventral sucker. 
The' testicles are .placed' one- in front -of .the other:;near the, middle of 
the body, and are more or less oval in shape. * 

The globular ovary is situated above and to the right of the anterior 
testicle, and , below, .and to ■ the left '-of ' this ■ is the'',shell:"'gland.' ■■ The 
vitelline glands occupy the whole of the posterior portion of the body 
and extend up on either side to the level of the ventral sucker. 

The uterus contains only a few eggs, which measure 0 ‘092 to 0 ‘1 1 mm. 
in length and 0*05 to 0*07 mm. in width. 
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(242) Skrjabin (K. J.). Beitrag zur KeiiEtais eiilger ¥ogeleestoiea 
[Description of Certain Gestodes of Birds.] — Cent, /. BaM. 
I. Abt. Orig. 1914. Aug. 29. VoL 75. No. 5/6. pp. 59-83. 
With 42 text-figs. 

Ill this paper the author describes a number of cestodes obtained 
from the Museum of Natural History, Berlin, and from the Goteburg 
Museum. 

The following is a list of the parasites dealt with :■ — 

A. Anoplocephalidae : 

1. Aporma fuhrmunni n. sp. 

2. Cittotaenia columbae n. sp. 

B. Davaineidae : 

3. Bavainea laticanalis n. sp. 

4. „ cgrtus n. sp. 

5. ,, emperus n. sp. 

6. „ galeritae n. sp. 

7. „ pamdisea Fuhrmann. 

8. Chapmania unilateralis n. sp. 

C. Dilepinidae : 

9. Unciimia trichocirrosa n. gen. n. sp. 

10. Anomotaenia soeialis Krabbe. 

D. Hymenolipidae : 

11. Eymenolepis flaminginis n. sp. 

E. Acoleidae : 

12. Progynotaenia fuhrmanni n. sp. 

13. Gyrocoelia brevis Fuhxm, 

(243) Gaiger (S. H.). Treatment of Mematode Diseases.— FeL Record. 
1915. Sept. 18. No. 1419; pp. 128-130. 

This article contains some criticisms of a paper by CRiiiG presented 
at the Tenth International Veterinary Congress, London, 1914, and 
read before the National Veterinari^ Association of Ireland, May 20th 
1915. : ■ ^ • 


BITING' FLIES. 

(244) MacGregor (M. E.). Notes on the Rearing of Stegomyia fasciaia 
. In' London.— JL Trop. Med. d Hyg. 1915,. Sept. 1. VoL 18. 
'■ 'No. 17. ■ pp. 193-196.' ' 

The eggs from which the mosquitoes 'were obtained were sent from 
West Africa on some leaves, of the West African cotton- wood , tree. 
The leaves with the eggs attached to them had been at least three: and 
a half months in a ,dried state. ,■ , The. majority of' the eggs looked, veiy: 
shrivelled but some appeared to be norihal. 

The leaves" were' placed in, tap water nnd left' at room temperature. 
.'Within 24.','hO'nrs ; the,., water, was^crow-ded., -with ,'larva.e,.". .The .number 
present indicated'', that' some ',at’ le'ast' of.' the- shrivelled eggs must have 
been .viable* '4^ 
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By coiiipar alive tests it a^ppeared tliat larva.e kept in water at about 
26'^ C., ill wliicli stra,w from horse manure had been placed as food, 
were the kirgest, and they also completed their iiietaniorphoses most 
(jiiickly. Those in water’ a, boat 7° C. lower in teniperatnre ■wer<3 nea:rl;y^ 
as good specimens, but they were three days longer in completing 
their development. 

At the temperatures mentioned the average larval period was ten 
(ia}-"s, and the pupa.] period six days. 

The males and females as they emerged were placed in small cages, 
and were observed to copulate almost immediate^. 

It was found that they -would feed upon a black guinea-pig but not. 
upon a i-vhite one, and that they fed much more voraciously after 
their first meal of hlood. 

The males were observed to live from ten days to three weeks, and 
the females from a month to six weeks or even longer. 

The females engorge themselves with blood in about five minutes, and 
apparently eggs require from three to five days after a meal to become 
mature. The eggs axe deposited on the surface o'f water or attached 
to leaves in it. If the eggs are caused to sink by agitation of the water 
the majority of them do not hatch. Some of the females laid as many 
as eight hatches of eggs. 

The males do not suck blood as do the females, but they 
seem to take in minute quantities of sweat from the skin of a guinea-pig 
placed in the cage with them. Males will not approach a resting f emale^ 
but if the females are disturbed the males at once approach them. 

Pupation can be observed by placing the vessels containing the 
larvae in a fairly dark place. When pupation occurs the skin splits, 
dorsally and the pupa emerges. The process is sometimes complete 
in 30 secs., but it generally takes longer. 

When first hatched the larvae measure about 1 min. long by 0*3 mm. 
at the greatest breadth, but after a few hours at 25° 0. they are very 
much larger, and the head has enlarged and become dark in colour. 
When about to pupate they become opaque and of a yellowish colour.. 

The eggs are laid from three to five days after the female has fed, 
and at 30° 0. they hatch out in about the same period, but in some 
. cases the hatching is spread over a period of .a ‘week or more. 

Attention is drawn to the possibilities opened up of S.fasmta being 
distributed very widely, ■ either by leaves .carried by the wind, or in 
bales, of. raw materials. The mosquito is. so hardy that .it. might' easily 
; establish'itself , in . countries: where . it ■ is not at . present known, 'and' tliere. ' 
■ have access to the .virus of. yellow -fever. 

The mosquitoes bred, by the . aiithor^ have reached, their ysixth 
■'generation.-,' 'Vv> ■ 

■'■,(24,5) ■Beouaebt, Note rectift^^ eoncemant Ies"„Auchm6ro'iBy!es- 
Cong^o. ■ '[A Correction regarding the Auchmeromyia 'of the 

1915. Got. VoL 8. No. 8. 

;A'^:,,'bpp.,,^:593--594.y 

In the July number of the Bulletin de la SocietS 'de BatJidogie 
Mxotique the author recorded the capture of AucJmeromyia {Chaero- 
myui) chaerophaga Koub. in the Congo, Examination of the insect lias- 
shown that it is in reality Cofdyhbia anthropophaga. 
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EPIZOOTIC LYMPPIANGITIS AND SPOROTEICPIOSIS. 

(246) Meyer (K. F.). Epizootis Lympliangitls and Sporotrlcliosis. 

(Studies on American Sporotrieliosis 11.) — Amef. Jl Trop. Dis. & 

PreveriL Med. 1915. Sept. Vol. 3. No. 3. pp. 144-163. 

After dealing at some length with the controversy regarding the 
nature of the parasite that is responsible for epizootic lymphangitis 
and its staining reactions, the author states that he has been able to 
confirm the results published bv Bridre and Negre in 1910 showing' 
that the complement fixation test can be applied to the diagnosis o£ 
the epizootic lymphangitis. 

Two experiments of this nature were carried out before the author' 
left South Africa. As antigen the suspected parasites were used. 
Tliese were separated from pus by antiformiii and suspended in 
carbolised salt solution. In a tabular statement the quantities of the 
various eleinents used in the tests are given. 

Both sera gave positive results with the cryptococcus and negative 
results with B. mallei, B. nephriiidis eqtd, and B. pseudotubemilosis' 
rodmtmm. 

Further tests were carried out with two sera received from Jamaica, 
in 1912, one from a horse and one from a mule. These gave positive 
results with the cryptococcus. It is said that fixation was also obtained 
with suspension of ‘'Blastomyces equi, B. 6omq blastomycotic sporo- 
thrix, and baker’s yeast.” Negative results w-ere obtained when 
various bacilli w^'ere used as antigen. Uniform results could not be 
obtained when the sera were tested with Sp. sclimchi-heimyianni. 

From a tabular statement given it would appear that exactly 
parallel results were obtained with the organisms mentioned above 
when they w^ere used as antigen for sera derived from a ease of 
epizootic lymphangitis and from a case of sporotrichosis in the human 
/subject' ' 

It is also stated that in one experiment epizootic lymphangitis serum 
gave complete haemolysis when a saline suspension of T. eqidperdum 
waS ' used. ' 

Sporotrichosis is thought to have been introduced into the United 
States from Cuba at the time of the Spanish American war, but no 
careful study of the disease was made until 1910. It is pointed out- 
that sporotrichosis differs from epizootic lymphangitis in the following 
respects : 

it is not confined to tropical and subtropical zones, whereas epizootic 
lymphantitis is, except when it is accidentally introduced into a 
temperate climate. It has no seasonal distribution. It is not con- 
tagious; cases of sporotrichosis are always sporadic. It is rarely 
fatal. The parasite is very scantily present in the pus, and a definite 
diagnosis cannot be based upon microscopic examination. Suck 
organisms as are present are in the form of short mycelia and not. 
spores. They vary in length from 2 to 10 microns and in breadth 
from 1 to 3 microns. The membrane is thinner than in the case nf 
the cryptocoocus, but it is resistant to caustic potash and acetic acid. 

It IS said that budding forms have never been observed, ^ The 
organism is more Gram-fast than the cryptococcus, but with Giemsa 
the appearances presented by the two organisms axe very similar^ 
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Tbe reddisii material present is thought to be metacliroiiiatic and not 
miclear in nature. With iron haematoxyliii a very small granule 
■could always be detected in the centre of the rnetachromatic material. 
In sections, and especially those from old lesions, the organisms tend 
to lose their power of retaining Gram’s stain. The author cannot 
confirm Paige and Frothing ham’s statement that the orgaiiisiiis are 
more numerous in ruptured lesions. 

The sporothrix is easily cultivated, and this is the best method 
of arriving at a diagnosis. 

The administration of iodin intravenously, it is not stated in what 
form and in v'hat dose, effects a rapid cure of sporotrichosis, and 
the administration of the same drug per os also gives good results. 

The disease is rarely transmitted from animals to man. 


RABIES. 

(247), Amato (A,). Ueber die Speicbeldrllsen be! Lyssa. [The Salivary 
Glands in Rabies.]— Canf../, Baht, 1. Abt. Orig. 1915. July 22. 
Vol. 76. No. 6. pp. 403’~409. With 1 plate in colours compris- 
ing 13 figures. 

The investigations recorded in this paper have been carried out 
on the parotid and submaxillary glands of rabbits infected with the 
fixed virus. 

The parotid gland. — There appears to be an increase in the amount 
of connective tissue present in the gland, but in reality this increase 
is due to an oedematous infiltration of the tissue. It is only here and 
there that there is any cellular infiltration. The epithelium lining the 
ducts is generally normal, but in some cases it appears to have been 
shed into the lumen of the tubes. The cells not infrequently have a 
vacuolated appearance, but the author has never been able to demon- 
strate any fat in them. In one case the author observed a complete 
structural alteration in one lobule of the gland. This lobule had the 
appearance of a large space divided up into a mi;ml:)er of cavities by 
septa of fibrous tissue, the cavities being filled with enormous numbers 
of inonoimclear leucocytes, intermixed with phagocytes and red blood 
corpuBcles. Among, these could"be made .out rather indistinctlv, a 
number of the parenchyma cells. The outlines of the cells were vague 
and their miclei ' were vesicular. ■ ■ ' 

-The, alterations present in ’.the- siibmaxillaiy ' gland, were/Ti^^^^^ those 
present in the parotid, but they were geneially rather more marked. 

In both glands the author has observed in thev CpitheJium lining 
the acini and in that shed into the lumen of the ducts, and also in som e 
cases free in the ducts, rounded,. oval, or irregularly three-sided bodies 
;of whicii he, gives.a detailed" description. :So,me of these bodies showed 
one or more vacuoles in their substance, while others appeared to 
co,ntain , a ' Variable uiumber of-'-;granules -of . 'different'- . si^es arranged,' in, 
warious,,'ways.; , 

In the author s opinion the secreting epithelium becomes increasingly 
granular until the cells are packed witJti granules. Then vacuoles make 
their appearance, and these undergo a marked increase in size, tlms 
producing the vacuolated appearance of, the cells already referred to. 
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Tlie roiiiidecl or oval bodies seen by tlie aiitlior stained red with 
MaiiiVs stain, and were of a deeper tint than the siiiToiiiidiiig: 
cytoplasm. These bodies bore a marked resemblance to Negri bodies. 

The structures which showed no bodies included within them are, 
ill the author’s view, evidence of a kind of condensation of protoplasm. 
He believes that the cellular inclusions observed represent some' 
degenerative or secretory change. 

The author ventures to doubt the parasitic nature of the structures- 
resembling Negri bodies recently described by a number of aiithors- 
as occurring in the salivary glands. 

(248) Fermi (C.). Pouvoir immumsant de la snbstanee nerveiise 
raMque d’animaux (poulets, canards, oies) dont la substance ner- 
veuse normale est privee du pouvoir immumsant M^eanisme de 
Fimmunisation raMque. IIL Note. [The Immunising Power of 
the Rabic Nervous Tissues of Animals (Fowls, Ducks, Geese), the 
Normal Nervous Tissue of which is Devoid of Immunising Power.] 
— Cent. f. Bakt. 1. Aht. Oiig. 1915. July 22. Vol 76. No. 6. 
pp. 434—436. 

Having shown that a mixture of rabic virus and rabic nervous 
tissue is not always capable of producing immunity because (1) either 
the grey matter or the white matter alone possesses practically no* 
immunising power as compared with that possessed by the two sub- 
stances together, and (2) because the vagus and sympathetic and 
isohiatic nerves are practically devoid of any immunising properties,, 
the author investigated the immunising properties of the rabic central 
nervous system of animals the normal nervous tissue of which is. 
devoid of any immunising properties. For this purpose he selected 
the fowl, duck, and goose and tested their power of immunising mice: 
and rats. 

Details of the experiments are given in tabular form and the-- 
conclusions drawn are as follows : — 

1. Rabic nervous tissue of the chicken and the goose w^hen made- 
into a five per cent, emulsion in 1 per cent, phenol is practically 
inactive. Only 20 per cent, of the mice appeared to be protected by 
the former and 29 per cent, of the rats injected vrere protected by 
the latter. The animals received two daily injections su bcutaneously 
of 1 cc. and 0*25 cc. respectively for fifteen days. 

2. Rabic nervous tissue derived from a duck failed to protect any 
of the 8 mice used in the experiment. 

(249) Feemi (C.). Pouvoir immunisant et lyssicMe des nucMo-proMMes ' 
des substances nerveuses et normales,' des substances blanches et 

- - grises sdpardes, de ie substance testicuiaire, du jaune d’muf et des 
testicles du mouton. M^canisme, de ■ Fimmunlsaton 'raMque.', 
I¥. Note* [The Immunising and Anti-rabic Properties of the 
Nucleo-proteid Substances of Normal Nervous Tissue, the White 

' ' 'and Grey Matters ' separately, ■ Testicular Substance, Egg Yolk, 
and Sheeps’ Testicles.]--Oent./. 191^^^ 76. 

The author’s conclusions drawn from the experiments, the details 
of which are given in tabular statements, are as follows. 



146 


Rabies. 


[December 30, 1915, 


1. Tlie micleo-proteids obtained from the brain tissue of a normal 
sheep in a first experiment was shown to possess anti-rabic properties 
to the extent of rendering 1 cc. of a 1 per cent, emulsion of fixed virus 
inactive in a dose of 0'2 cc. when injected subcutaneously. 

In a second experiment it was found to be active, but incompletely 
in a 5 per cent. dose. 

2. Niicleo-proteids obtained from the white and grey matters 
separately either from the sheep or the ox were found to be entirely 
devoid of any anti-rabic properties, because a mixture of ecpial parts 
of these failed to neutralise a 1 per cent, emulsion of fixed virus. 

3. The nucleo-proteids of egg yolk and sheeps’ testicles were found 
to be similarly devoid of any protective power. 

(250) , Fermi (C.). La virulence, respectivement la dose minima mortelle 
de la salive et des glandes salivaires rabiques compar^e 4 eelle de 
la substance nerveuse rabique. Contribution au mdcanisme de 
Pimmunisation rabique. [The Relative Virulence of the Saliva, 
the Salivary Glands, and the Nervous Tissue in Rabies.] — Gent, 
f.Bakt. I. Abt. Orig. 1915. May 20. Vol 76. No. 2/3., 
pp, 178-183. 

In testing the virulence of the saliva of dogs affected with street 
rabies, dilutions ranging from 1 in 1,000 to 1 in 50,000 were used, 
and of these dilutions 0*25 cc. was used for the inoculation of mice, 
either subcutaneously or into the eye. In the first experiment no 
dilutions between 1 in 1,000 and 1 in 10,000 were made, and only the 
mouse receiving the former succumbed. In later experiments the 
dilutions producing a fatal result ranged up to 1 in 6,000. 

Working on similar lines with a 1 per cent, emulsion of submaxillary 
gland, from a dog dead of street rabies, made up with 5 per cent, carbolic 
.acid, a similar result was obtained. In view of the fact that the 
amount of solids present in the salivary glands is tliirty-six times as 
great as that present in the saliva, the latter is far more virulent tlian 
the former (36 times). 

The, minimal lethal dose of nervous tissue both of fixed A^iriis and 
of street ' Virus in the dose mentioned was in dilutions of 1 in ,50,000 
,'to 1' in ,70,000. As the total solids .in the nerve tissue are about eciiial 
to those in the salivary glands.it ''.follows tliat the .nerve tissue' is ten 
times ,as, virulent aS' the gland tissue. .■ 

' ,Calculating. in', the same way the-'anthor arrives at the concIusio,ii 
, that the saliva 'is', 24, times as, virulent 'as 'the nerve tissue,' ' 

PSI) ■ Fermi ,(C.). ', 'Pouvoir immunisant de la' 'sailve et des glandes 
, salivaires rabiques,; 'e’est-i-dire,^- dn .virus' isoM ' de la substance 
nerveuse* [The Immunising Properties of the Saliva and Salivary 

''':' Glands of Rabid' Animals.]--<7eni^. I, Abt,' ''Orig. I'O'IS'. 
■;,:y': ;:July 10'. ■ VoL^ pp. "349-356. ; 

'■ '■ : ^ The author 'finds that' repeated injections of saliva ,,from ''dogs' inf ec,ted ' 
' , with atreet ■ .' virus'^,', eontaining 'l'„: .per,^' cent. ' ,carbolic ■ acid, "■ 'are , without' 
effect for the protection of animals previously inoculated subcutaneously 
with street rabies. The same negative results followed the use of a 
:/;fiye:;;,per,;:b0nt.;,/eimdsioh;\'b|r 
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MISCELLANEOUS, 

(252) Mabtoglio (F.). Siilla teenies per la prodEzione del slerocontro 
la peste bovlna. Utiiizzazione del iiqnido di lavaggio vasale eome 
antigene. [The Technique of the Production of Einderpest 
Seram. Utilisation as Antigen of the Liquid obtained by wash* 
ing out the Blood Xemd^.l—MemonedeWInstitiitoSiefo-Vaccim- 
geno Eritreo, Asmara. 1915. July 15. No. 1. pp. 1-24, 

The author refers at some length to the various methods that have 
been tried at different times with the object of increasing the amount 
of antigen obtainable from infected animals. He found that the 
serum obtained by the method described by Holmes of using peritoneal 
washings as antigen was not so satisfactory as that obtained when 
blood was used. He therefore devised a means by w^hich a considerable 
cpiaiitity of the blood ordinarily remaining in the vessels when an 
animal is bled to death could be made available for use as antigen. 
This method involved the partial bleeding of the animal, followed by 
an intravenous injection of salt solution, the animal being subsequently 
bled to death. 

The following are the details of the method : — 

On the fourth or fifth day, when lesions of the buccal mucous mem- 
brane have developed, the jugular vein is placed in connection with a 
vessel containing salt solution, the tube being closed by a pinch-cock, 
and the carotid is placed in connection wdth a vessel for the reception 
of blood. When the pre-agonal symptoms begin to make their appear- 
ance the bleeding from the carotid is stopped and salt solution is 
allowed to flow into the jugular. The symptoms gradually abate, 
and by the time an amount of salt solution equal to the amount of 
blood withdrawn has been allowed to pass into the jugular the aiihnal 
is quite calm again. 

The introduction of salt solution is not stopped at this point, as if 
that is done the amount of blood obtained at the second bleeding is 
small. The author’s practice is to introduce about twm and a half 
times the volume of the blood withdrawn. The injection of the salt 
solution must be stopped immediately symptoms indicative of a rapid 
rise of intravascular pressure are observed. 

After an interval of five to six hours the animal is bled to death. 

The licpiid obtained at the second bleeding has exactly the 
appearance of blood, but of course it differs from blood in several 
physical . characters. 

Eighty-five calves yielded from 3*4 to 4*6 litres of blood at the first 
bleeding, and from 3*5 to 5*5 at the second bleeding. 

'Parallel, 'experiments, in which animals were hyperimmunised 'with 
pure blood and with washings from the vessels, showed that the sera 
. obtained from the ,twm ' batches.'' 'Were.-'-identicar 'in. respect' of ' their 
'pro,tective''' properties. . 

The '.conclusions drawnure as 'follows , 

V ' 'In the, pro'dU'Ction. of anti-rinderpest., serum, It is desirable to .increase'' 
''''the' 'quantity^ of' .virus available',,in .order' -tO", have', 'a ,' larger ..amount of 
antigen for the production of the serum; and thus lessen the expense 
of obtaining susceptible animals. 
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Tlie nietliod of diluting the virus suggested, by Holmes and 
Baldrey does not appear to be justified, inasniiicli a,.s the seriiiii 
produced by the diluted virus is less active than that produced by 
tl.ie pure Auriis. 

Tlie iiietliod of wa,s]'iing out the peritoneiini first suggested, by 
Nicoll'E and Adil Bey yielded, after the ].iqiiid used ha.d been modified, 
better results. But tlie fiact remains that the senirn p:roduccd i,i:i tliis 
way was always ratiier l.ess active than tliat produced 'by pure 'blood, 
and the tecluiiqiie is likely to lead to accidents. 

The use of the liquid obtained by washing out the blood vessels is 
quite satisfactory, because (a) the yield of virus is increased by 70 per 
cent., (b) by its use as antigen a serum equal in activity to tliat produced 
by pure blood was obtained, and (c) the technique of the methcxl is 
easy and absolute asepsis is maintained. 


(253), Theileu (A.). Historical Sketch of the Investigations into 
Lamriekte . — Report of DepL of Agric. Union of S. Africa, 1913”- 
1914. pp. 123-129. 

Hutoheon’s inquiries into the nature of this disease in 1895 led 
Mm, to form the opinion that it was due in some way to a deficiency 
of phosphates in the diet. An experiment designed to test this view 
certainly gave it considerable support. 

A further carefully controlled series of experiments carried out in 
1907 lent additional support to this view. In both these sets of 
experiments the administration of bone meal appeared to have a 
remarkable effect in preventing the disease. 

Two years later another experiment on the same lines also furnished 
confirmatory evidence that the view put forward was correct, but in 
this case so much reliance could not be placed upon the experimental 
results, as it was shown that some of the animals died from a disease 
other than lamziekte, namely heart water. 

Between 1904 and 1910 three or four reports were published regarding 
the pathology of the disease, in which support was given to the view 
that the cause of the condition was an organism of the fowl cholera 
.type. ■ 

An experiment carried out in 1908 by the Govermnent Veterinary 
Bacteriologist for the Transvaal yielded negative results, as none c)f 
the animals died, but during the course of these experiments the fact 
w^as established that stijMekte and lamxiekte, regarding the identity 
of which there had been some doubt, were in reality two different 
conditions and, further, that the former of these was due to the cattle 
eating Orotahria bufheana, ; , . . 

In 1909 a further series of experiments was carried out, but again 
the results were mconclusiye as only one control animal died. 

Experiments were again undertaken in 1911. Fifty animals were 
allowed to graze night and day upon the veldt, and fifty others were 
herded with them, but these were muzzled during the day and fed in 
■ a kraal at night: with 'forage from' 'a cleanmrea: '■ Of. tho'se at,' liberty, 
on the veldt 28 per cent, became affected and only four animals 
jxecoveredw.'-: 

All attempts to transmit the disease with materials derived from 
dead animals failed. 



Vol 3. No, 4.] 


Miscellaneous, 


149 


No cases of lamziekte were produced in experiments in whicli 
animals were fed with. 57 species of plants. 

Grass cut from the land where the grazing cattle had contracted the 
disease failed to produce any cases when fed to cattle in clean areas. 
It was further found that the disease tends to disappear when an 
infected area has been well grazed down. 

Experiments to test the view that the disease might be due to lack 
of vitamines failed to produce any evidence to this effect. 

It was found that a certain degree of immunity was established by 
the inoculation of susceptible animals with blood derived from cases 
of the disease and also with cultures of the organism of the fowl cholera 
type which had been blamed as the cause of the disease. This 
immunity, however, did not appear 'to be specific. 

The general conclusions arrived at are as follows : — 

The disease is primarily one of the muscular system, the nervous 
system being involved secondarily. The toxin which is responsible 
for the disease of the muscular system is not necessarily cumulative 
in action, as cases may occur in as short a period as fifteen days after 
exposure. The toxin is in some way connected with the feeding of 
grass, but whether the grass as such or something taken in with the 
grass is responsible cannot yet be determined. The failure to set up 
the disease with grass or hay from a lamziekte area tends to support 
the latter view. The fact that in one of the experiments in which the 
animals were muzzled two contracted the disease ten and twelve days 
after they had ceased grazing may possibly indicate a period of 
incubation. 

(254) Watsox (E. a.). Swamp Fever Research. — Report of the Veter- 
inafry Difector General, Canada, for the Year ending March SI, 
1914. Appendix No. 19, p. 116. 

Owing to pressure of work in carrying out diagnoses of dourine the 
inyestigation of swamp fever has not been prosecuted as fully as it 
might otherwise have been. It has, however, been found that infected 
animals may appear to be in perfect health, and that horses which 
have survived may carry the infection for periods of a year or even 
more. 

Animals other than the horse appear to show no evidence of infection 
when inoculated with virulent materials. 

There is a prospect that it may be possible to devise a method of 
diagnosis based upon the precipitin reaction. 

(255) Wyssmann (E.). Zur perniziosen Anamie , der Pferie. [Perni- 
cious Anaemia in the Horse.]— Arcliiv, f Tierheilh 1915* 

k ' Sept. Vol. 57. ;. No. 9. pp. 427-449. ; k \ 

In the introductory portion of this paper the author summarises 
the literature regarding pernicious equine anaemia, and draws attention 
to '.the theory; of causation .published' by the SeydeehelmsAU' the.," 
'.BerlineT Tierdfizliche W that' the condition is; due ':' 

to a toxin elaborated by and Oestmus'haeYmffhcMalm^ 

Wyssmami has seen 125 cases of anaemia in horses, of which 44 were 
of a pernicious character. In the remaining cases the anaemia was a 
secondary condition. 
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Altiiougli the author has seen cases of the disease in good staMes, 
the majority occurred in daa'k, damp stables. 

In fifty per cent, of cases the animals were under seven yearS' old. 

The majority of cases occurred during the montlis Marclij May^ 
August, September, October, and November. 

In most cases the onset of the disease is sudden, with an elevation 
of temperature. There is marked depression an.d the animals have a 
sleepy appearance. The visible mucous membranes have a pale red 
tint which is sometimes slightly yellowish. 

The pulse is weak and accelerated, ranging from 50 to 90 per minute, 
■and this is associated with rapid breathing and complete loss of 
appetite. 

In cases of longer standing there is oedema of dependent parts, the 
mucous membranes are pale or even yellow. In the majority of the 
acute cases observed by the author the animals affected were in good 
condition at the time w^hen the disease made its appearance. 

In acute cases the haemoglobin content of the blood is between 
30 and 50 per cent., and in cases that are of longer standing it may be 
as low as 15 per cent. The yellow opalescent appearance of the blood 
serum is particularly striking. 

Although the author does not appear to have made any blood counts, 
he judges by examining blood in a test tube that there was no decrease 
in the number of red corpuscles in acute cases. 

The lesions are in general of a dropsical type. The liver is enlarged 
and firmer in consistence than normal, as a result of degeneration of 
the parenchyma. The spleen is generally enlarged and the surface 
may show a number of haemorrhages as large as nuts. The kidneys 
are enlarged and pale in colour. The serous membrane of the large 
intestine frequently shows ecchymoses, and the haemorrhagic swelling 
of the lymphatic glands is very pronounced. 

In the author’s opinion the prognosis is not so unfavourable as many 
observers think. Of his 44 cases, 25 died, 5 improved, 11. were cured, 
and of three he lost sight. He thinks there is a chance of improvement 
while the haemoglobin content does not fall below' 40 to 55 per cent. 

In a tabular statement the author gives the records of the 44 acute 
cases, showing the range of temperature, pulse, respirations, symptoms, 
percentage haemoglobin-content of the blood, ratio of red blood 
corpuscles to the plasma, duration of the treatment, and the resiil^^ 

He recommends the subcirtaneous' injection, of a ten pet' cent, "watery 
solution of atoxyl, but in, advanced cases acco,mpanied by oedem,a: this 
drug/does not give, good results, . In acute cases , at least .one dose: 
should be given a week, and the quantity should be from 10 to 20 cc. 

{256} Bukoess (E.). Disease in Swine.— MS. ^ hy the Acting 

Director, Bacteriological Institute, Colombo, to the Senior Sanitary 
O^cer. 4 pp. f cap. Date^ 

This report contains a brief description of an organism isolated from 
the:''organs' of,;, two; dead pigS; and one/killed' .for the ■.purpose' of'; the' 
examination. No information is given regarding the nature of the 
disease in the pigs. 

No, organiins^: 'of, the,;,::; haemo^a^ 

B, sidse^Mciis could be detected in any of the viscera. 
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The organism isolated was a non-motile, Gram negative diplo- 
bacillus (or possibly a diplococcus) measuring about 0*5 microns by 0*4. 
'On agar, gelatin, and serum a thin whitish or transparent growth was 
developed. There was no liquefaction of the latter two media. In 
broth a slight turbidity was produced, but there was no pellicle 
formation* There was a slight formation of indol, and possibly some 
reduction of nitrates. Neutral red was not reduced. 

In media containing saccharose, mannite, glucose, maltose, dextrin, 
sorbite, galactose, laevulose, and glycerin a slight degree of acidity 
was produced, but there was^ no gas formation. 

No change was produced in lactose, dulcite, raffinose, arabinose, 
adoiiit, iniilin, inosit, salicin, amygdalin, isodulcite, erythrite, or 
litmus milk. 

The organisni was obtained in pure culture or almost pure culture 
from the spleen of each of the pigs and in one of them also from the 
liver, lungs, and a gland. 

Guinea-pigs inoculated intraperitoneally with 18- or 24-hour broth 
cultures generally died within 24 hours. The organism was recovered 
from some of these and used for the inoculation of a further series, in 
which the same results were obtained. 

The post-mortem appearances presented by the guinea-pigs were : 

Marked subcutaneous congestion, the tissues having a purplish-pink 
-colour. Congestion of the peritoneum and small intestine. Very 
marked congestion of the inguinal glands. Excessive quantity of 
fluid ill the peritoneal cavity. Liver, lungs, kidneys and spleen 
apparently normal. 

The symptoms prior to death were : The animals were very weak 
.and only able to move with difficulty, and just before death they lay 
quite motionless. There was no diarrhoea. 

The symptoms and lesions observed in naturally infected pigs are 
stated in a marginal note to be practically identical with those observed 
in the experimentally infected guinea-pigs. 

Blood from the live pig, and from two of the infected guinea-pigs 
failed to give positive results when the agglutinating power of the 
serum was tested with the organism. 

-(257) Coca (A. E,). A Rapid and Efficient Method of producing Hemo- 
lytic Amboceptor against Sheep Corpuscles.-- -JZ. Bis, 1915. 

Sept. Vol. 17. No. 2. pp. 361-368. 

The author states that the usual method of producing haemolytic 
.serum, by giving a series of injections at intervals ranging from a few 
days to a week, frequently fails to produce a serum which is both of 
high haemolytic strength and good in its lasting qualities. He finds 
that intravenous injections of small quantities of corpuscles at short 
intervals produce highly haemolyiiic sera which retain their power 
with great constancy. The most powerful sera obtained were yielded 
by animals (rabbits) which had daily intravenous injections of washed 
sheep corpuscles of OT cc. for many weeks. 

Comparative experiments carried out with rabbits indicated that 
.stability 'of haemolytic .'Strength '■■was''obtained better when the animals 
leceived',' only ^a' ':'f ew: injections, than- when many were .given. It was 
found that :,t wO'; inj ections-. of 1 „ cc. of : corpuscles at an. interval of five 
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days produced sera of a power equal to those obtained wlieii the dose 
of corpuscles was 2 cc. with second injections of 6 or 10 cc. 

Ill comparative tests the evidence obtained indicated tJiat the 
optimal time for giving the second injection is not eaiiier tliaii tlie 
fourth day after the first. The ma.ximum content of iiaemolysin is 
reached after a first inj ection in about seven days, and it/ is not more than 
five days after the second. 

Sera prepared in the manner descrihed and preserved on ice aftei: 
the addition of 0*25 per cent, of carbolic acid retain the same degree 
of haemolytic power for two months. 

(258) Cooper (W. F.) & Laws (H, E.). Som© Observations on the 
Theory and Practice of Dipping, — Parasitology. 1915. Sept. 

Vol. 8. No. 2. pp. 190-217. With 1 plate & 2 text-figs. 

In the introductory portion of this paper a brief general survey of 
the subject of dipping, and a description of the tank and its method of 
use are given. 

It is pointed out that the concentration of the dip should be varied 
according to the interval between successive dips and the species of 
tick to be killed. The South African ticks may be divided into three 
classes. The one which is most easily lulled is the Blue tick. The 
Bont tick and the Bont-legged tick {Amhlyomma hebraeum and 
Hyalomma aegyptmm) are the most difficult to kill. The Brown tick 
(jR. appendicidatus) has so short a life-cycle that dipping must be 
repeated at frequent intervals. 

It has been found that the addition of an emulsion to a dip allows 
the proportion of arsenic present to be reduced without rendering the 
dip less effective, and this also prevents midue interference with the 
work of the animals dipped. It is pointed out that sheep should be 
dipped in a special tank, as if they are passed through a tank that is. 
used for cattle some of the hair shed by the latter gets into the wool 
and causes trouble in working it. 

With regard to the manner in which the arsenic gains access to the 
tissues of the tick, the authors state that experimental inquiry tends 
to prove that itis imbibed and, is not absorbed through the integument, 

,,'The^explanatioii ' offered for the . increased , effectiveness oi S' dip 
' containing an emulsion (soap,- glue and nil, etc.) is that , it has ,a far 
greater ■ wetting power, -and consequently the,' proboscis of the tick 
becomes actually wetted where it penetrates the skin. 

An outline is given of experiments that were carried out to determine 
whether the arsenic is taken by the tick from the skin or from the blood, 
and the conclusion drawn is that the evidence tends to prove that it is 
from the skm and not from^^^^ to 

There is also evidence to show that by repeated dipping an animal 
does accumulate arsenic in its skin up to a certain maximum, to 
excess being absorbed by the blood vessels and subsequently excreted, 

A: calculation,: shows that the '.quantity ofarsenio remaining oil' the, 
skin after a single dipping is about 30 grammes, i.e,, a full toxic dose 
if administered by the mouth. In the short interval dipping system 
this amount may be applied to the skin of an animal at intervals of a 
few days for a period of years without producing any symptoms of 
noisoning. 



Vol. 3. No. 4.] Rej^orts. 153 

111 view of these facts it appears to be certain that the blood in the 
superficial capillaries must contain a considerable proportion of .arsenic, 
although this is of course rapidly decreased by dilution with the blood 
in the general circulation. Since in such diseases as East Coast fever 
the organism is injected by the tick into the superficial capillaries 
there is probably sufficient arsenic there to kill them. This view 
appears to be borne out in practice. Animals that are regularly dipped 
could run on infected pasture mthout contracting the infection. 

Eeference is frequently made in this paper to the work done by 
Watkins-Pitchfoed who investigated the same subjects, and many 
of whose results the present authors confirm. 

Experiments are now being carried out in the Congo by Cooper in 
connection with the effects of dipping upon trypanosomiasis ; dipping 
affording a means of administering arsenic in considerable doses without 
risk of poisoning. It is suggested that, in view of the conclusions 
arrived at as to the means by which ticks acquire the arsenic from 
dipped animals and the cumulative action of it in the skin, tsetse 
flies might also be killed in exactly the same manner as ticks. It would 
appear that dipping might act both as a curative and as a prophylactic 
measure. 

In a number of appendices details are given of many of the experi- 
ments performed, and the objections that have been raised to the use 
of an emulsion in conjunction with the arsenic are criticised. 


REPOETS. 

(259) Egypt. Ministry of Agriculture. Annual Report of the 
Veterinary Service for the Year 1914. [Littlewood (W.), 
Director, Veterinary Service].- — 49 pp. 1915. Cairo : Govt. 
Press. [Price P.T.5.] 

In addition to the report regarding the contagious diseases this 
publication contains also those of the Veterinary Pathological 
Laboratory and the School of Veterinary Medicine. 

Section 1. Contagious Diseases.- — 

Cattle Plague. This disease was responsible for 1,348 deaths during 
the year, including 166 following double inoculation in outbreaks. 
The death-rate from natural infection was OTl per cent, as against 
0T4 per cent, for the previous year. Nearly all the outbreaks were 
dealt with by double inoculation with serum and virulent Mood, hut 
in some cases virulent nasal discharge was used. The total number 
of cattle inoculated was 290,726, and the total number of deaths was 
4,215, but of these 3,419 were due to diseases other than cattle plague. 

Six hundred and eighty-one animals, which had been immimised in 
June and July 1912, were tested with virulent blood and no cases of 
the disease occurred. A further hatch of animals immunised two and 
a half years previously were inoculated with virulent blood and equally 
good results were obtained. 

During the year 58 cases were reported. Of these 53 were 
in, dogs,; I in a;oat, S.in wolves, and-l ;in,,a cow.'' It is said that the 
disease is , now firmly , established^'m the' country, and , that'^owing;,tc>; .the 
large number of uncontrolled dogs its suppression wiE be almost 

impossible.',\i.: 
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Glanders. 41 cases were detected as against 66 during the previous 
year. 

Epizootic lymphangitis. 27 cases were reported as against 20 for 
the preceding year. 

Anthrax. There is a large decrease in the number of deaths from 
anthrax reported, the figures being 224 as against 544 for 1913. 

Sheep Pox. The number of cases for 1914 and 1913 were respectively 
270 andT32, 

Foot and Month Disease. There vrere 254 outbreaks and 3,701 
cases. It is said that the disease undoubtedly existed in many localities 
other than those from which it was reported. The mortality was very 
low, and as a rule the cultivation of the land was not hindered. 
A tabular statement gives the available figures regarding the occurrence 
of the disease in the various European countries during the same 
period. 

Haemofrhagic Se'pticaemda. Eighty-four cases of this disease were 
reported, and warning was issued as to the danger of permitting animals 
to drink stagnant 'Avater. 

Nine cases oi Spimchaetosis vrere reported as occurring in fowls. 

TTypcmosomiasis. There were reported 28 cases in camels, one in 
a horse, and seven in Sudanese cattle. 

Filariasis was detected in two camels and in one horse. 

Pifophsmosis in Eg^^ptian Cattle. During the year, 1,856 cases 
were reported. Many of these follovred the double inoculation. 
1,445 animals died. 

Between 50 and 60 cases of piroplasmosis have been discovered in 
Sudanese cattle and sheep. These diseases are dealt with at some 
length in the Report of the Pathologist, 

Contagions Bovine Pleim-pneuraonm^ The Sudan Governineiit 
reported 3,053 cases. Seventy-five cases were detected in Eg}'p)t, all 
of which had apparently been imported from the Sudan. 

Section 2. Report of the Pathological Laboratory.- — 

Pifophsmosis in Sudanese cattle . — 

During the year thnty-niiie cases of this disease, which has the 
characters of East Coast fever, were discovered. 

The disease is usually a subacute one. The lesions are: Oedemar 
of the lungs, with in some cases infarcts and haemoiThagic spots on 
the pleura. The spleen is usually moderately enlarged and somewhat 
softened. The lymphatic glands are enlarged and oedematous. The 
liver sometimes contains infarcts and is congested. The abomasmii 
contains ' numerous, haemorrhagic spots 'and crater-like ulcerations. ' 
The mtestine, especially the small intestine and the caecum, shows 
some degree of inflammation. The kidneys show infarcts. 

In the blood of animals which succumb large numbers of small 
piroplasms are found, the majority of which were rod-shaped. Blue 
bodies are found in the spleen, glands, infarcts in the kidneys, in the 
ulcerations in the abomasum, and in the lesions genera%. 

East Coast lever has "'not. .yet ' been' detected \'in 'Egyptia'ii ' cattle 
although it has been looked for for several years. Inoculation of 
cattle with blood from Sudanese cattle failed to set up 
infection, and experiments are bdng carried out to test the infectivit}^ 
of gland niaterial coiitaining blue bodies. 
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No cases developed in animals after a period of three weeks’ 
quarantine. 

While the disease closely resembles East Coast fever the author 
hesitates to class it definitely as that disease, in view of the fact that 
bodies indistinguishable from Koch’s blue bodies have been found in 
cattle and in sheep suffering from diseases that are certainly 
distinguishable from East Coast fever. 

Piroflasmosis in Sudanese sheep . — 

Two cases of a form of piroplasmosis hitherto undeseribed have 
been encountered in sheep among quarantined animals at Cairo. 
Blood films showed a moderately heavy infection with parasites 
smaller than those of East Coast fever. The majority of the parasites 
were rod-lii^e, but ring forms were found. More than three parasites 
were never found in a single corpuscle, and in most cases only one was 
present. The fact that blue bodies were present in the spleen places 
the organism among the Theileria. 

During life the animals showed a high temperature, profuse nasal 
discharge, and jaundice. They were only observed to be ill on the 
day preceding death. 

At the post-mortem the following lesions were found : 

There was marked jaundice. The peritoneal cavity contained some 
dirty greenish liquid. The liver and spleen were enlarged. The kidneys 
%vere enlarged, congested, and contained white infarcts. The lymphatic 
glands were enlarged and haemorrhagic. 

Egyptian Fever. This is a piroplasmosis of Egyptian cattle which 
differs from East Coast fever and from Texas fever. In most cases 
the disease would pass unnoticed unless daily temperatures were 
taken and blood examinations made during the periods of fever. It is 
said that if these steps are taken with almost any batch of apparently^ 
healthy cattle cases of infection will be detected. 

The parasites discovered during the febrile periods are small 
piroplasms, the majority of which are ring-shaped. Rod and pear- 
shaped forms may also be found. In these cases the parasites are 
extremely scanty in the blood ; only two or three may be found in a 
whole blood film. Repeated examinations of material taken from the 
enlarged superficial glands during the febrile periods have failed to 
reveal the presence of blue bodies. Recrudescences of fever associated 
with the presence of the parasite in the blood may occur from time 
tO'time. 

More severe attacks of the disease have been seen which closely 
resemble Texas fever clinically save for the absence of haemoglobinuria. 
These attacks generally last for about four days. 

The lesions found in cases of this disease are : Linear and pin-head 
ulcerations in the abomasum. Spleen normal save possibly for a few 
haemorrhagic spots. Oedema and congestion of the lymphatic glands 
in general, 

This disease is likely to make its appearance in from six to twelve 
days after a double inoculation against rinderpest. It has often 
been observed that the febrile attack produced under these conditions 
iS' interrupted after a day ■ or two by an interval of. two or. three day- s^ 
when the temperature returns to the normal. 

■' Trypanblue .and^arrhenal are apparently entirely without any '.-effect ■ 
up0n\'%yptianTever.;"' ^ ^ 
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Occasionally a fatal case occurs. In ttese 80 to 90 per cent, of the 
corpuscles may contain parasites, and four or five may be present in 
each. In these cases haemoglobinuria. has been observed. The spleen 
is sometimes enlarged, and the kidneys contain numerous minute 
infarcts^ Blue bodies have never been found in any of the lesions. 

The transmitting tick is Margaropus annulatus. 

Goccidiosis has been found in both sheep and goats, and it is said 
that the diseases are reciprocally transmissible by feeding with 
sporulating oocysts, but that the parasite obtained from sheep is 
incapable of infecting fowls. A negative result was also obtained in 
an experiment in which a monkey and a bull were fed. 

Filariusis in the horse. Although Filarm equina has long been 
known to be commonly present in the peritoneal cavity of equidae 
without giving rise to any symptoms, cases are occasionally seen in 
w^ich embryos {Filaria sanguinis equi) are present in the circulation 
and which are characterised by the presence of petechiae on the 
mucous membranes that are yellowish in colour, anaemia, and 
wasting. 

Yerminous aneurism of the aorta in cattle.- — 

This condition has been observed in large numbers of Egyptian 
cattle, and less frequently in buffaloes. The causal parasite has been 
identified as Onchocerca armiUata. 

In cases where the lesions are least marked the tunica intima shows 
a few slightly raised tortuous lines of a yellowish colour about 5 centi- 
metres ill length. The wnrms in such lesions are often partly calcified. 
Embryos are frequently found in the canal with the adult and in the 
adjacent connective tissue. 

At a later stage there are nodules about the size of peas projecting 
into the lumen of the invaded vessels. 

In advanced cases the whole of the aorta may show tortuous elevated 
lines, nodules and roughened areas due to the presence of plates of 
calcareous material. There may also be aneurism. 

(260)' Southern Rhodesia. Report of the Veterinary Bacteriologist, 
for the Year 1914. [Bevan (LI. B. W,), Veterinary J3acteriologist.] 
5 pp. fcap. , 

East Coast FemT,~Th.e number of preparations examined was less 
than in pre\d 0 us years, probably owing to the introduction of systematic 
dipping. : 

The Blasmoses continue to be responsible for enormous losses. 
Until systematic dipping becomes universal certain disadvantages 
attach to its employment, for example, the limitation of movement 
of cattle born upon clean areas, as these readily contract redwater 
when transferred to infested veldt. While redwater readily yields to 
regular dipping, anapiasmosis is not so easily eliminated. In one 
instance blood from a nine-months-old heifer, born and running since 
birth on an area where five-day dipping has been practised for fiv^ 
years under Government supervision gave rise to fatal anapiasmosis 
when inoculated into an animal newly arrived from Great Britain. 

Experiments to di^over a drug which could be used successfully 
: agamst ■ ;the ''' 'di|ease': ''ypldpd;';, 
of ;the' yi|uB ^ 
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and vaccinated animals are being exposed to natural infection. It is 
pointed out tbat the mild course of tbe disease wMch is produced 
experimentally is to a large extent dependent upon tbe animals being 
kept under good bygienic conditions. 

Trypmioso?niasis. During recent years G. morsitans bas increased 
in numbers and bas acquired a wider distribution. It bas shown a 
tendency to re-establisb itself in areas from wbicb it disappeared at 
the time of the great rinderpest scourge. Eecently the trypanosome 
discovered in lOlS, and indistinguishaWe from T. brucei v. rhodesimse 
of hTorthern -Rhoclesia; has been found to have a much wider dis- 
tribution than was at first recognised, and there is a serious risk that, 
with the extension of the fly, it may become a source of very grave 
danger. 

Considerable success followed the treatment of animals for trypano- 
somiasis, but it would appear that in the greater number of animals 
the trypanosome is not actually destroyed, and that reduction of 
vitality of the animal from any cause may lead to the infection getting 
the upper hand again. 

Contagious abortion. Experiments have shown that contagious 
abortion in cattle in Great Britain, British East Africa, Union of 
South Africa, and Rhodesia are all due to the same organism. It 
would appear that the disease originated from a Devon bull which 
was introduced about five years ago. The results produced in the herd 
into which this animal was brought were so disastrous that the owner 
sold up his stock and farm. This led to the dissemination of the 
disease. It would seem, however, that outbreaks at the present time 
are less serious than formerly. Factors which tend to hinder the 
spread of the disease are the existence of a well-marked calving period, 
and the probably rapid destruction of contamination on the land 
during the dry season. It was found that there was no risk of infecting 
•clean animals by passing them through a dip through which infected 
animals had been passed, as the dip was rapidly fatal to the causal 
organism. 

Inquiries are being made into the subject of preparing vaccines. 

Horse ■ Sickness. \ '^{o figures regarding the losses are available. 
The records of horses previously vaccinated are satisfactory. Thirteen 
of the seventeen vaccinated have been traced. Of these three are 
known to have died ; the remaining ten are still alive although 
exposed in dangerous districts. 

(281) SouTHEEN Rhodesia. Report of the Chief Veterinary Surgeon, 

, for the Year 1914 [Sinolaie (J. M.),, Chief Veterinary Surgeon.] 

. "6 pp.'fcap. 

The most important work is that in comiectioii with African Coast 
Fever. There are two points wbicb require solution : the occurrence 
of a single case in a herd, and the recrudescence of the disease in old 
centres of infection^ in some cases after the lapse of several years. 

During the year six outbreaks occurred, but it is doubtM whether 
these: were, recrudescences or ' extensions. ; ;The' number of animals, lost," 
; was^' ',,199. . , 'Although. .this 'figure ;,is;;Bomew higher tban, that, for ■ the,^ 
previous . year j..' it"., is' seen ; that ■■..progress 'has been made when the areas 
'.involved are 'taken:.'into' .'.consideration., 
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The value of dipping regularly is well recognised, and the number of 
tanks now in use is 430. 

The centres of infection of contagious abortion so far discovered 
number four. The disease appears to be less virulent than in England, 
as a smaller number of animals in a herd abort. 

Glanders. 681 horses, 231 mules, and 1,743 donkeys were tested 
vdth mallein on importation, but no reactions were obtained. 

Rinderpest. During the first half of the year the disease had not 
spread in a southerly direction, and arrangements have been made to 
prevent its introduction from German territory. 

No cases of anthrax, pleuro-pneumonia, black quarter, or rabies, 
have occurred. 

Scab in sheep and goats. The prevalence of this disease does not 
appear to be so great as was supposed, and with the exception of 
advanced cases in the goat it readily yields to treatment. 

GalVlamzieMe. The view previously expressed — that this disease 
would have made its appearance in Rhodesia long ago if it were capable 
of being introduced by cattle — was strengthened by a visit to infected, 
areas and by inquiries and investigations regarding the occurrence of 
the disease there. 

With regard to the view recently expressed that it is due to sarco- 
sporidia, it is merely recorded that these parasites have been found in 
widely separated areas in Southern Rhodesia. 

Importation of Cattle from Texas. — - 

^ The following summary is extracted from the report of the Chief 
Veterinary Surgeon : — 

1. There is, in his opinion, no disease of cattle in Texas which, 
with ordinary precautions, is likely to be imported into Rhodesia by 
the transfer of Texan cattle. 

2. ^ Before any general importation is permitted, a small prelimiiiarjr 
consignment should be obtained and forwarded to the Veterinary 
Laboratory, Salisbury, in order {a) to carry out certain blood tests,, 
which, after consideration by the Administration on the representation 
of the Agricultural Union, were considered necessary before cattle 
from any tropical or seini-tropical country should be generally admitted ; 
{b) to determine what immunity, if any, Texan cattle possess against 
anaplasmosis (gall-sickness). 

3. In importing cattle, certain precautions would have to be 

observed and certain tests. made-:—. 

(a). The testing of all animals prior to shipment for tuberculosis, 
and infectious': abortion.' 

(&), Inspection immediately prior to shipment by a Federal 
Veterinary Officer. 

.General health '' 'certificate. ' 

'{d). Special certificate in regard to freedom from scabies. 

(e). Precautions to be taken that cattle are tick free. 

(/)• from tick-mfested areas only to be imported. 

The last point should be insisted on in the owners’ interests. 
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(262) Trinidad and Tobago, Beport of the Government feterlnarf 
Surgeon for the Year 1914-15. [Miller (J. D,).] — 4 pp. f’cap. 
1915, Port-of-Spain : Govt. Printing Office^ 

With the exception of anthrax among cattle imported from Venezuela 
there have been no contagious diseases among imported animals. 
Venezuelan animals are vaccinated against anthrax before being issued 
from €|uaraiitme. Anthrax regulations are in force against St. \Tiiceiit 
and Demerara. 

Quaranthie regulations are in force against imported dogs for a. 
period of six months owing to a rather severe outbreak of hydrophobia. 

Cattle and swine from the United States are quarantined for a month 
on account of Texas fever and swine plague {'? fever). 

(263) Nigeria. Annual Report of the Agricultural Department 
Northern Provinces for 1914. Report of the Veterinary Depart- 
ment, [Brandt (F. R.).] — Appendix 1. pp. 6-10. Lagos: 
Govt. Printer. 

The following is an abstract of this report as far as it concerns the 
diseases of animals. 

Trypanosomiasis, In every province there are areas where cattle 
cannot be kept^ and the greater part of Kontagora and the districts 
bordering on the Niger and Benue rivers are danger zones, especially 
during the wet season. 

Pleuro-pneumonia is known throughout the Northern Provinces 
and small outbreaks are not infrequent. The Fulani have a method 
of protective inoculation by which a piece of diseased lung is inoculated 
into the face of susceptible animals. The enormous swelling which 
results sometimes causes death. 

Foot ami Mouth Disease d said to occur, and the natives describe a 
disease which is probably Amo?. 

Lhw* fmhe iB> common. 

Although ticks of several varieties are found no evidence, has so far 
been obtained of the occurrence of tick-borne diseases, but a thorough 
examination must be made before any definite information on this 
point can be obtained. 

Trypanosomes of two distmct types have been found in horses. 
One of these resembles T. nanum and was responsible for a fatal termiim* 
tion in every case seen, and the other, which is apparently of the vivax, 
type, either is less virulent or produces a more chronic disease. 

Although the parasite has not yet been demonstrated it appears 
to be probable ttxat epizootic lymphmigitis occurs, and in some parts 
is the cause of considerable detriment to the horse industry. There 
is no report of diseases affecting sheep and goats. 

(264) Uganda Protectorate.' Annual Report , of ■ttie 'Departoant'Of'', 
Agrieulture for: the Year ending'' March' 31, 1915. / Veterinary,'. 

■ 'Divisioii, ' ^ [Hutchins (£,),■ . Chief ■ Veterinary , Officer.] 1915. 
Kampala : Uganda Printing and Publishing Co., Ltd. 

'Rmiefp'est.yTh.c ■',total ■ number -. of adult', animals and calves; 
inoculated by "the virulent' blood and, serum, method in the Buganda 
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Province were 3,058 and 848, and the deaths in the two classes were 
196 and 210 respectively. The large number of deaths was mainly 
accounted for by the fact that the disease had appeared in some of the 
herds. Serum alone, followed by mixing the animals with those already 
infected, was found to be an unsatisfactory method. 

In 41 cases permanganate of potash was used for the treatment of 
the disease in the early stages. Only 20 per cent, of the animals died. 
The mortality in untreated cases is over 70 per cent. 

Difficulties have been encountered through the spread of the disease 
by game, and experience has shown that quarantine methods, though 
checking the formation of new centres if rigidly enforced, are useless 
for the stamping out of the disease. 

Lack of sufficient staff has prevented the disease from being fully 
controlled in the Eastern Province. In the Northern , Province the 
disease has not been so severe as formerly, and it has not yet made., 
its appearance in the Western Province. 

Root and mouth disease has been very prevalent among the Mbarara 
herds, but the economic loss is not serious except in transport animals. 

Emt Coast Fever, This disease has not come much under notice 
except in calves. 

Horse sickness has been found in large numbers of imported mules. 

Scabies has been responsible for considerable losses among goats, 
and contagious pleum-iyneumonia is very wide spread in the same 
species. , 

■ Canim piroplasmosis is very common, but generally yields to 
treatment with tr^q^anblue. 

(RiCHABDSOisr IJ.F.). An outbreak of trypanosomiasis due to 
T. fecoTum occurred in September 1914. The herd from wffiich these 
animals came was examined and infected animals were isolated. 
Subsequently numbers of animals in different ownerships were found 
to be infected and T. vivax was found. In all about 150 animals died. 

It was at first thought that G, pal-palis was responsible for the 
transmission, and subsequently when T. vivax was found the view 
was taken that tsetse must be held responsible. Search failed to 
reveal their presence. 

The course of the disease resembled that described when mechanical 
transmission by the agency of Tabanidae, and possibly Stomoxys, 
-was the method of infection. That is, although all the cattle were 
treated in much the same way and grazed on the same ground, they 
were not unifornoLly affected.” 

A number of different drugs were tried for the treatment of infected 
animals, but none was successful in effecting a cure, though orpiment 
in ball or as an electuary yielded the best results. The dose was 
8to;12^:grammes. .... 

(265) NYASALAnB, Pkotectoeate.- ' Annual Report of the Department' 
of Agriculture for the Year ■ending March' '31, 1916. , ;¥eterinary'. 
Division. [Gabdef ('G;),:.Semo:r Veterinary Officer.]— pp. .. 29“32. 
1915. Zomba : Go\4. Printer. [Price 6(Z.] 

Rinderpest has not occurred in the Protectorate. On the outbreak 
of war the herds were moved away from the border and there is a cattle 
free belt from nine to fifteen miles wide. 
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Trypanosomiasis. An outbreak of trypanosomiasis occurred in 
tbe Fort Johnston District and resulted in the death of a large number 
of animals. In tracing the transmitting agent, it was interesting and 
important to discover that two fly areas formerly divided by^ the river 
had become united as a result of the reduction in width of the river 
from 120 to 50 ymrds and the disappearance of the current. 

A preliminary survey in the Northern District appears to indicate 
that the fly areas are increasing. 

Owing to the absence of many owners on active service and the 
necessary employment of the veterinary officers on other work, demo- 
dectic mange has made progress. Eradication of the disease cannot 
be taken in hand until slaughter of affected and in-contact animals, 
coupled with regular dipping, is possible. 

East Coast Fever, The work of investigating the distribution of 
this disease had to be suspended. 

There have been no serious outbreaks of disease due to Anajylasma 
marginale or Piroplusma fnutans. 

Eegular spraying has accounted for a diminution in the number of 
cases and also a marked decrease in the number of ticks. 


Book Review. 

(266) Hobday (Frederick) (T. G.) [F.R.G.V.S., F.R.S.E.J Anaesthesia 
and Narcosis of Animals and Birds.— xi + 86 pp. With 24 figs. 
1915. London : Bailliere, Tindall & Cox, [Price 5^. net.] 

This small work bears a pretentious title which is hardly Justified by 
the contents. Much more attention is given to anaesthesia of the horse 
and dog than to that of the other domestic animals, and very little to that 
of birds. 

The aim of the book is distinctly commendable, though in places the 
performance is meagre or unsatisfactory. A somewhat apologetic 
preface bewails the slow progress of anaesthesia in veterinary surgery, a 
reproach which is amended in the first chapter by the welcome admission 
that anaesthetics are now almost universally employed, at ah events 
in the British Isles, for all major operations*’ on the horse. The ox, 
sheep, and pig, as subjects of anaesthesia, do not bulk largely in any 
veterinary practice, though not for the want, as the author states, of a 
safe and convenient; narcotic or anaesthetic, but mainly for the reason 
that operations on these animals are restricted to small economical efiorts 
by the surgeon, who can hardly be blamed for not resorting more frequently 
to anaesthetics when operating on the animals of the farm. 

Both general and local anaesthetics are discussed, and the usual methods 
of administration are fully described, but more information might have 
been'' given concerning the effects of narcotics and anaesthetics, iiot^ only' 
on the horse but also on the other domestic animals. Iiitraspinal ahaes-' 
thesia, which is never likely to meet with more than , a very limited employ- 
ment in .veterinary practice, receives adequate atte.ntion in a longilhistrated 
abstract '.of a thesis on the, subject by a'French veterinarian, M. 'Mexxerat., 
More,' than 'one fourth, 'of the 'book is. devoted to cocaine, 'and '.other lo.ca! 
anaesthetics, including, ethyl. 'Chloride' and" the rarely used ether "Spray. 
.'A ,'curious. 'explanation O'f .the.aetionmf-naxcotics ' (chloral hydrate, morphia',' 
and ,":s'e'opolamine~the '.‘'‘'tvsriiight dream-v of ' parturient women) "'appears 
on' pags. ^i :---- -.'.There,. are 'Certam;agents'which"'d,o not always absolutely 
abolish pain to such a complete extent that they can be termed * true 
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aiiaestlietics,’ but tliey baYe siicli a numbing effect upon tiie senses of 
animals tliat operations can be performed upon tliem witliout evidence 
of any great pain. ...” 

But no fault will be found witli the author’s conclusion regarding the 
value of morphia in canine practice : — “ As a narcotic [morphia] acts so 
well in the dog, and is so safe to administer, that its use has almost 
superseded chloroform even for very severe operations.” 

The eleven chapters of the book are very unequal in merit ; two or 
three are excellent, but several betray haste or uncertain knowledge. 
Important points are sometimes dismissed in a few lines, barren of 
instruction. Here and there the information is scrappy, frequently 
exciting but seldom sustaining the interest of the reader. It is difficult 
to discover any usefnl purpose in some passages, for example: — “The 
horse, dog, and pig have each one stomach ; the ox, sheep, and goat each 
have four ; the camel has three, and some of these are intractable and 
very bulky animals, and have to be operated upon in all kinds of improvised 
situations where they cannot be placed gently on neat operating tables, 
as with human patients, nor will they remain quiet and refrain from 
struggling at the mere request of the doctors and nurses.” Verbiage of 
this sort can only be regarded as yooi' fodder for veterinary students who 
may be bent on becoming experts in anaesthesia. 

The method recommended to terminate the life of the next-to-liuman 
dog may be quoted: — “ The preliminary use of morphia hypoderxnically 
is most excellent when it is necessary to "destroy a dog, this being followed 
up by cliloroform inhalation in about twenty or thirty minutes, and 
finally a dose of Scheeie’s hydrocyanic acid iiito the chest when the chloro- 
form has produced unconsciousness.” Poor dog! These are war times, 
but surely the dog-owner not bereft of humaneness would not care to 
witness this tedious process of “ painless destruction.” 

The proof-reader of this book cannot be congratulated on his vigilance 
or accuracy, but the publishers deserve commendation. 

J. Macqiieen. 
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BABESIASIS (PIROPLASMOSIS) AND ANAPLASMOSIS. 

(1) Carpano (M.). Note epizooziologielie sulle infezioni piroplasinlehe 
degii equini in Italia. [Equine Piroplasmosis in Italy.] — 
II Moderno Zooiatro. 1915. Oct. 31. VoL 26. No. 10. pp. 404-412. 

Both Nuttalliasis and Babesiasis occur in Italy, but the former is 
the more common. Occasionally cases of mixed infection are 
encountered. It would appear that the diseases follow a more benign 
course in the northern part of the peninsula than in the middle and 
southern parts, and cases are more frequently seen on low-lying 
uncultivated land than elsewhere. 

According to the author’s observations cgwi is transmitted 

by Rhipicephalus bursa, and Babesia cabalU by Margaropus mnulatus. 
The former of these passes the larval and nymphal stages on one host, 
and transfers itself to another for the adult stage. Ticks may become 
infected from the first host, and hand on the infection to the second. 
In the case of Margampus annulatus, on the other hand, all the stages 
from larva to adult are passed on the same host, and consequently 
the parasite is handed on to the next animal by ticks hatched out from 
eggs deposited by an infected female. 

Cases of the diseases may arise either as primary attacks or as relapses. 
The former generally occur during the spring or early summer, but the 
latter may be observed at all seasons. When a susceptible horse is 
introduced into an infected area, the period elapsing before the disease 
makes its appearance is generally 10-20 days. Relapses may 
occur within a short time after the primary attack, or there may be an 
mtexval of some years. They are not as a rule very serious, and seldom 
wminate fatally. ^ ■ 

In apparently recovered animals NuiMUia efuf persists in the blood 
for long periods, and should the infected animals become the subject 
of any debilitating condition a relapse is likely to occur. During the 
period of latent infection the parasite is said to he present in the blood 
in a form which resembles Anaplasma. 

The immunity conferred by an attack or by experimental infection 
is not an absolute immunity, and it is strictly specific according to the 
type of parasite responsible for the primary infection. 

In the ass and the mule only; .parasites of the Nuttallia type have 
been found. 

(0247) Wt.PlO/412. 1000. 3.16. B.^feF.Ltd. G.11/5^ 
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(2) Velu (H.) & Eyraub (A.). Observations sur diverses formes de 
Mroplasmes, rencontrdes snr des bovins indigenes de la Chaonia* 
[The Various Forms of Piroplasms found in Indigenous Cattle at 
Chaouia.] — Bull, Soc. Path, Exot. 1915. Nov. Vol. 8* No. 9. 
pp. 643--64:6. 

On a farm about 25 miles from Casablanca one of the authors saw 
two animals showing the following symptoms : Loss of appetite and 
suppression of rumination, pronounced thirst, pale mucous membranes, 
red urine, diarrhoea, the blood pale in colour and watery. There were 
numbers of ticks in the ,<ears and the perineal region. One animal had 
already died after showing a similar train of symptoms. 

Although piroplasmosis had only been discovered previously in 
imported animals, the condition of the animals raised the suspicion 
that they might be affected. 

In blood taken from one of the animals a few hours before death 
52 per cent, of the blood corpuscles were found to contain parasites. 
They were present in the form of long and short rods, comma-shaped 
organisms, oval, rounded, and amoeboid forms. In many cases a 
number of parasites were present in the same corpuscle, the largest 
number seen being five. The great majority of the parasites w^ere 
very small 

In the blood of another animal, ’which died a few hours later, the 
number of parasites found was almost the same as in the first case. 
In two animais shortly after the onset of symptoms, the percentage 
of corpuscles invaded was about 30, and it was only exceptionally 
that more than one parasite was found in a single cell 

The small number of observations that the authors were able to 
make does not warrant any very definite conclusions. They specially 
point out that twin pear-forms were very scantily present. 

(3) Cbawley (H,). Note on the Stage of Pirophsma bigemimm which 
occurs in the Cattle Tick, Margawpus amviilatus, — Jl, of Parasitol, 
1915. Dec. Vol. 2. No. 2. pp. 87-92. With 4 text-figs. 

The parasite described in this paper was found in some ticks which 
had been used as controls in some dipping experiments. 

They were removed from the cattle, immersed in water, dried, and 
placed in Petri dishes. Ordinarily such treatment does not cause any 
imusual behaviour on the part of the tick, but on this occasion a high 
mortality was observed m certain lots, and microscopic examination 
of soine of them revealed the parasite described in this paper. 

The parasites were cigar-shaped, and varied somewhat in length 
and mdth. The mean length of 60 specimens taken at random was 
about 11 microns. The cytoplasm of each was finely alveolar. There 
was a central vesicular nucleus with a large rounded karyosome. At 
the more rounded end of the body there was a kind of cap 
varied somewhat in appearance in different specimens. In some 
cases it was rather like a crown with a minute pointed process arising 
from the central part, and in other cases it was like a narrow shell 
fitting over the extremity of the parasite. In some specimens the cap 
appeared to be rather denser and, more homogeneous than the rest of 
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Analogy is drawn between these parasites and those found "by 
Christophers in i2. sanguineus, which he considered to be a stage of 
P. canis, Eeference is also made to the obser-\^ations of Koch, 
Nutt ALL, Graham-Smith, and Mihchih regarding the occurrence of 
similar forms in ticks obtained froin animals infected with Piroplas- 
mosis. Whereas some of these authors observed forms other than the 
club-shaped or cigar-shaped parasites similar to those referred to in 
this paper, the present author has been able to recognise these forms 
only' 

Parasites of the same kind have been found to be scantily present 
in eggs from infected ticks, but none have been discovered in crushed 
seed ticks. 

In addition to the gregarinoid parasite a spirochaete was also found. 
This parasite has not previously been reported in the United States, 
and it is suggested that it is identical with /S. tJieileri. 

No experimental evidence was forthcoming that the cigar-shaped 
parasite was actually a stage of P. bigemimim. 


{4) , Porter (Annie). On Anaplasma-llke Bodies in the Blood of 
Vertebrates. — Ann. Trop. Med. & Parasit. 1915. Dec. 30. 
Vol. 9. No. 4. pp. 561-568. With 10 text-figs. 

The summary of this short paper is as follows : — 

“ Anaplasmata may occur in healthy and in anaemic vertebrate 
blood. The structures, also called marginal points and peripheral 
coccus-like bodies, are probably of diverse origin. It is doubtful if 
they are organismal in nature: 

‘' Anaplasmata have been found by me in warm and cold-blooded 
vertebrates, wherein conditions such as herpetomoniasis and anaemia 
occurred. Some of the bodies originate from the nucleus of the 
erythrocyte or erythroblast, under the influence of haemolysis. 

“ The Anaplasma-like bodies were basophilic, apparently composed 
of chromatin or of a substance giving a similar staining reaction, and 
w^ere homogeneous in structure. They varied from to 2*0/^ in 
diameter, often being about 0‘5/^. Binary and multiple forms, which 
might be interpreted as phases of division, wmre seen.” 


,(5) Williams (A. J.). , Report .of the Treatment' of luttaiiiosts' or 
Biiiarf Fever in Army’ Horses at Secunderabad, Deccan,' India.—' 
ilrmy Headquarters, India. Quartermaster General’s Branch, 
Simla, 1914. Calcutta : Superintendent Government Printing, 
pp. 1-6. With 1 fig. & 8 charts. 

': .. '.The characteristic 'symptoms -of ' the '"(iisease are : ^ 'Sudden onset, 
dullness, loss of appetite, yellow to orange discolouration of the mucous 
membranes, the presence of petechiae which are red at first and 
subsequently become purple, and often increasing in size and coalescing 
to form large blotches on the mucous membranes. The initial tempera- 
ture may be as high as lOS'^ P., and in severe cases there is marked 
prostration. Remissions occur .'a'bouh'- every third day, though ‘the 
temperature nev^er rises so high as at the onset of the disease. 

, (0247) ' a2 
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There is rarely observed -any haemoglobiniiria during the course 
of an attack, but in a few cases it has been noticed after the lapse 
of some months. 

If the cases are recognised and put under treatment promptly, 
complications such as acute congestions of the lungs, enteritis, etc., 
do not occur. Where the disease is known to exist, it is of the utmost 
importance that any horse showing signs of dullness and loss of appetite 
should be placed under careful observation and its temperature taken. 
The rapidity with which an affected horse is placed under treatment 
is of the greatest importance. 

As the evidence in India points to the disease being spread by flies 
and mosqnitoes, isolation must be promptly effected. 

When ticks are found in stables they must be traced to their source 
and their further introduction prevented. They should be eradicated 
from the stables by the constant use of the blow lamp, as they penetrate 
into cracks in the walls and ordinary disinfectants, do not reach them. 

Treatment: — Quinine sulphate given in two dram doses twice or 
three times a day together with 4 to 8 ounce doses of magnesium 
sulphate to regulate the bowels has not been found to be successful. 
In some cases the disease was controlled for a few days, but remissions 
generally occurred with considerable loss of condition. Good results 
were obtained with half-dram quinine acid hydrobromide ; remissions 
generally occurred, but the animals were fit for duty in about a fort- 
night after the administration of a second dose. 

The same drug in one dram doses yielded even better results, 

Trypanblue has given excellent results, the temperature falling to 
normal within three days. 

In some cases the action of trypanblue is more marked than that of 
quinine ; this has been noticed in cases where examination of the blood 
showed no parasites but the presence of marginal dots suggesting 
anaplasmosis, and in these cases the disease is usually a severe form 
of biliary fever. 

In some cases in which the quinine acid hydrobromide failed to 
arrest the remissions it was followed by trypanblue with good results. 

In two cases which did not improve luider treatment with trypan- 
blue this drug was followed by the quinine salt and good results 
were obtained. 

In all these cases magnesium sulphate was given as necessary. 

Large doses of arsenic appeared to be entirely without effect upon 
the' parasite.. 

In cases complicated by congestion of the lungs great lelief was 
afforded by the intravenous injection of one or two pints of normal 
salme soMtion after Venesection. 

During convalescence the animals were given five grains of arsenic 
and one dram of sulphate of iron in bolus twice daily. 

The after-effects of quinine ittjections^^ quinine acid hydro* 
bromide, or quinine bi-hydrobromate (Howard's), in half to one dram 
doses in an ounce of water is used, staggering usually occurs immediately 
after the injection. These symptoms of syncope are most marked in 
animals with a very high temperature, in cases showing pronounced 
prostration, and in animals in poor condition. As a rule these symptoms 
pass off in from 10 to 20 minutes and no further symptoms occur, but 
cases should he kept under observation as occa^onally toxic symptoms 
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appear a few hours after injection, the respirations are very accelerated^ 
and the pulse very weak. In such cases one grain of strychnine given 
hypodermically soon gives relief. 

It would appear that in some cases the parasites are very small 
and difficult to stain. It has often been noticed that while the 
chromatin stains intensely the cytoplasm stains faintly. Some of 
the , larger pear-shaped, parasites are granular and show a distinct 
central vacuole. 

It not infrequently happens that parasites cannot be found except 
with prolonged searching in the early stages, even when the temperature 
is as high as 105"^ to 107°. But at the second rise of temperature and 
in the later stages of the disease they are generally found with ease. 

The parasite has been found in cases showing simple oedema with 
no rise of temperature, and no other symptom of the disease. One 
attack appears to confer immunity, and up to the time of writing no 
recurrence had been observed in any animal treated with quinine or 
tr 3 ^panblue. The cases were to remain under observation to see 
whether they would contract the disease again the following year. 

No cases have been seen in mules or in country-bred horses, and 
very few Arabs contract the infection. 

In view of the fact that the disease can be transmitted by blood 
inoculation, it appears to be probable that it may be spread mechani- 
cally by biting flies, and the observations made appear to indicate 
that this is in reality the case. 

Although ticks are capable of spreading the disease, in outbreaks 
at Deesa, Neemuch, Nasirabad, and Ambala no ticks could be found 
on the horses nor in the stables. The disease appears to be more 
prevalent during and after the rains. 

The following fl.ies and ticks have been found:— 

Haematopota have been found in cantonments and near tanks in 
the vicinity. They attack horses vigorously. 

Tabanus Tusticm hsLB hem seen but not caught. This fly has been 
observed to bite infected horses. 

Hippoboscidae have also been seen. 

Hyalomma aegyptium been fomd on horses and cattle. Its 
presence on horses and in stables is accounted for by the proximity 
of bullock sheds and the storing of bedding in the sheds. 

Rhipicephalus has been found on dogs. 

The only satisfactory method of eradicating ticks from a stable is 
the constant and thorough use of the blow lamp. 

In his conclusions the author emphasises the necessity of an early 
diagnosis and prompt treatment. The intravenous injection of quinine 
affid hydrobromide gives excellent results. The appearance of pro- 
nounced symptoms of depression may be cut short by the injection 
of strychnine. As a rule quinine only produces toxic s^ptoms in 
animals with a very high temperature ; if there is a slight rise of 
temperature only, no such symptoms are prodaced. 

For large horses a single dose of one dram is as a rule sufficient. 
For smalThorses and ponies half that dose should be given. The dose 
need not be repeated unless there are persistent remissions of 
temperature, and the membranes remain icteric. 
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At the commeHcement of an outbreak quinine' should be tried on 
some cases and trypanblue on others as the one appears to be more, 
efficient in some cases than the other, possibly owing 'to some difference 
in the strain. 

In a letter dated January 7th, 1916, accompanying the report, the 
author states that the yellow quinine acid hydrobromide, which can 
conveniently be put up in tablet form, is preferable as it is easily 
soluble. 

Since the report was written 300 cases of the disease have heen 
treated in this way with only 11 deaths. 


(6) Macme (J. W. Scott). Babesiasis and Trypanosomiasis at Accra, 
Gold Coast, West Africa. — Ann. Trop. Med. d Parasit. 1915. 
Dec. 30. ¥oL9. No. 4. pp. 457-494. With 2 plates & 6 charts. 

In a tabular statement the author shows the results of the examina- 
tion of a single film of blood taken from 100 of each of the following 
animals at the Accra slaughter-houses :■ — 


Table I. — The results of the examination of 500 domestic animals 

for habesiasis. 


: post. 

1 

Number 

examined. 

Number infected 
with piroplasms. 

B. higemina. 

T. mutans. 

Cattle, 
bumped . . 

100 

53 

7 

49 

Cattle, , 

straight - 
backed 

100 

40 

3 

3S 

Sheep 

100 

21 

— 

21, 

Pigs . . . . 

100 

— 

— 

— 

Goats 

100 

— 

— 


■ Totals. ■ , . 

500 

114 

10 

. 108. 


The humped cattle are for the most part bred in the north and driyen 
down to the markets. The straight-hacked cattle axebred in the south . 
Some of the sheep come from a distance to Accra, but the goats and 
pigs are probably aU hred locally. 

The infections appeared to be benign, but as many of the animals 
were also infected with other pa and especiaUy with tr 3 ^ano^^ 
somes, no definite conclusion could be arrived at with regard to this 
point. The blood of the animals showed a variety of abnormalities 
indicative of anaemia. No experimental investigations could be made 
as no certainly uninfected animals were available for the purpose. 

The following species of ticks were collected from the cattle 
and sheep: — ^BoophUus, Ambl^omna mriegatum, and Hyalomma 
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The parasite which the author considered to be'B. bigemina in the 
humped cattle appeared to be rather smaller than that found in the 
.straight-backed animals, and its chromatin was rather less distinct. 

The snialler parasite was generally present in small, numbers only, 
but in a few cases the infection was a heavy one. Examination .of 
preparations from the spleens of a number of infected animals failed 
to reveal any '' blue bodies.” 

The author quotes Mixcmisr with regard to the nomenclature of the 
genera Theileria and Babesia and concludes that, to avoid confusion, 
it is advisable to identify the small pleomorphic parasite as Tlieihtm 
{Babesia) mutans> 

Only a single case of canine babesiasis came under the author’s 
notice at Accra, and that was in a dog which had been imported six 
weeks previously. At the time when the examination of the blood was 
made parasites were numerously present. 

A piroplasm, NuUalliu deciimani, n. sp., of the brown rat {Mas 
decumanus)*~ 

This parasite was discovered in the blood of four rats. From two 
of these only a single film was obtained, and in both parasites were 
rare. Of the other two one was under observation for just over a 
month, and the other had been under observation for two or three 
months at the time of writing. 

In the first of these animals the piroplasms made their appearance 
a few days after capture and increased up to the 15th day, by which 
time a considerable number were present in the blood. They then 
diminished, and by the 26th day had become very scanty again. 
They were still present in very small numbers on the 37th day when 
the rat was accidentally killed. 

Parasites were detected in the blood of the other rat on the day 
of capture and they persisted for ten days. 

Both of these rats showed Grahamella in their blood when captured, 
but these subsequently disappeared. 

The majority of the piroplasms were amoeboid or ring-shaped, with 
an irregular mass of chromatin. In some of them there were two 
distinct masses of chromatin, and these in some of the ring-forms were 
placed opposite each other. 

In addition to these forms there were found a few which appeared 
to have undergone division, as there were four lanceolate parasites 
arranged in the form of a cross. In each of these there were two dots 
; of chromatin. 

Subcutaneous inoculations of infected blood into white rats faded 
to; transmit the infection, and a single attempt to infect' a, brown ;rat 
with ticks from an infected animal also failed. 

' Three types of ■, trypanosomes ivere found, 'and 

. these' the' author identifie's,' T. pecaudi /{T.^bnicd of Uganda; 
T^..:uganiae)j T. TOaaJ, 'and 2^, j^mrum {T,r mfigolmse). These were 
found as shown in the following table in the smears used in the 
examinations for Babesia. 
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Table II. — Trypanosome infections found in animals killed at 

Accra slaughter-house. 


Host. 

Number 
, examined. 

Number 

infected 

with 

trypano- 

somes. 

Percentages infected with 

T. mvax. 

T. congolense* 

T. pecmid'L 

Cattle, 






humped . . 

100 

92 

76 

28 

12 

Cattle, ■ 






straight- 






backed . . 

100 

18 

14 


1, 

Sheep . . ; 

100 

4 

3 

2 


Pigs _ 

100 

5 

— 

5 

— 

Croats 

100 

1 

1 

1 

_ 

Totals-.- . . 

500 

120 

18*8 

8*4 

2*6 


As tsetse flies are only found very occasionally in Accra it is probable 
that the animals are infected before they reach the town. Tsetse flies 
are quite numerous within a few miles of Accra. The identification 
of the trypanosomes found was based almost exclusively upon the 
appearances presented by the parasites in a single preparation from 
each animal. A few experimental inoculations were made and these 
are said to have confirmed the diagnoses. 

The author gives a number of charts showing the measurements of 
the parasites found and their percentage distribution. 

A single case of trypanosomiasis was found in a dog. In the 
blood of this animal there were parasites of the congolense type, but 
they were too scanty to permit of any measurements being made. 
The animal was in an emaciated condition, was covered with sores 
and had a profuse watery discharge from the eyes. The infection 
terminated fatally. 

The number of cases of equine trypanosomiasis encountered by the 
author and the types of trypanosomes found are shown in the following 
table. . . 

Table VL^ — Equine trypanosomiasis at Accra. 


^ ^ Host. 

Oases of 
trypano- 
somiasis. 

Number infected with 

■ T* vivax *. " 

1 

T, congolense . \ 

^ jP. pemudi* 

Horses ■ . . 

' .:.13 

■■■ 3 

. ■■4''V 

■; 7' 

Mules" ' 




5 

Donkeys 

C',: -I.', 






2. 




In one case in a mare the trypanosome found was of the congolense 
differed from that organism in certain respects.’! 
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^ The disease in this case lasted for .two months, and dialing that time 
distinct plaques were seen' on at least two occasions. 

The trypanosome was a rather short stumpy one without free 
fiagelliini. The centrosome was generally placed at a little' distance 
from the posterior extremity, while the nucleus was frequently placed 
quite close to the anterior end. On some days 50 per cent, of the 
trypanosomes showed this disposition of the nucleus. The body was 
homogeneous or finely reticulated, and the undulating membrane was 
Yery poorly developed. In the final stages of the disease many of the 
trypanosomes showed a deeply staining chromatin dot posterior to 
the nucleus. 

From a table of the measurements of 300 trypanosomes it may be 
gathered that the maximum length was 17 microns, and the minimum 

S, and that the peak of the curve of distribution occurred at 12. Three 
white rats, two guinea-pigs, and a rabbit were inoculated, but none of 
them became infected. 

On account of the clinical aspect of the disease the author suggests 
that the trypanosome should be called jT. congolense var. equinim. 

Two cases of trypanosomiasis resembling acute dourine are described 
at some length. Both animals were mule mares and in both cases a 
polymorphic trjrpanosome of the peeaiidi type 'was found. 

In both cases the onset of the disease was extremely sudden — the 
animals had been at work in the morning — and in both cases there 
was depression, slight subcutaneous oedema, commencing paralysis 
of the hind quarters, and a watery discharge from the eyes and nose 
on the afternoon. In both cases also plaques about the size of a 
shilling appeared on the skin on the day following the onset of 
symptoms. The animals had to be destroyed on the third day of the 
disease as they were in a hopeless condition. 

A single guinea-pig was inoculated from each, but only one became 
infected. Trypanosomes appeared in the blood on the seventh day 
and the guinea-pig died on the ninth. The strain was unfortunately 
lost through the death of the guinea-pig inoculated from the first one 
after an interval of two days only. The maximum and minimum 
lengths of the trypanosomes as shown by 25 parasites were 33 and 13 
microns. ■ 

. The author thinks that, though these animals could not have been 
infected daring copulation, it is not impossible that the trypanosome 
was the same as the polymorphic strain of the dourine parasite which 
Yoeke and Blacklock described as being indistingmshable from 

T. 'fhodesiense inlaid. 


TRYPANOSOMASIS. 

{7)' ,SeKOUNT (Ed.), SERaENT,'(Et.), LHERmER (A.) & BeGXJET' (M.). 
,,, .Comparalson entre le Trypamsoma scmdanense el le Trypanosoma, 
berbemm. [Comparison between T. soudanense and T, ferfearMW.] 
—Bull Soc. Path. Exot 1915. Nov. Yol. 8, No. 9. pp. 650-653. 

■ With 1 chart.' ■ 

In this paper the authors give the details of some experiments 
'designed to test :the "correctness’' of ■the'-'.'View that' they had previously 
expressed regarding the non-identity of the two parasites. 
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‘•■ 111 1907- Laveran on the ground of - cross immunity experiments 
expressed the view- that the two tr}"panosomes were identical, , but 
in 1912 the authors working with Laveran’s strain of T. soudanense 
arrived at the opposite conclusion. 

Subsequently Laveran again studied the question and reversed 
the cross-immunity experiments carried out in the first instance, but 
again came to the conclusion that the two trypanosomes are identical. 
Further cross immunity experiments by the present authors confirm 
their previous opinion that the two are distinct. 

They therefore hold that the name T, berberum for the causal agent 
of debab should stand. 


if 

(8) Telit (H.). La Trypanosomlase des chevaux du Maroc, (Etude 
Clinique), [Equine Trypanosomiasis in Morocco. (Clinical study.)] 
^Bull. Soc. Path. Exot. 1915. Nov. Vol 8. No. 9. pp. 646-650. 
With 1 chart. 

The symptoms presented by horses affected with trypanosomiasis 
ill Morocco are in general those observed in other forms of chronic 
trypanosomiasis, with the notable exception that oedema is almost 
invariably absent. The onset of the disease is often unnoticed, but 
its course is marked by a progressive anaemia which shows at intervals 
acute phases. 

The first symptom usually observed is the rapidity mth which an 
animal becomes fatigued at work. . While in the stable the animal is 
dull, and though the appetite is maintained it is capricious. 

As the disease progresses the anaemia becomes more marked and 
there is increasing wasting and loss of condition. Together with this 
there is observed an uncertainty of gait, especially involving the hind 
legs. At this stage attacks of high fever occur. These are generally 
of short duration and more than two in a month are seldom observed. 
The temperature will run up three or even four degrees in a few hours. 
This elevation of temperature is accompanied by acute depression, 
difficulty of respiration, and acceleration of the pulse. These attacks 
may last from 12 hours to four ox five days. After such an attack 
the animar returns to its former condition save that the anaemia and 
general cachexia are more pronounced. These attacks coincide with 
increases in the number of parasites present in the blood. I t is also 
observed that while during the general course of the disease the visible 
mucous membranes are white or bluish, during the acute phases they 
become .yellowish, ' : 

The disease is not invariably fatal, but when recovery takes place 
the period of convalescence is very protracted. 

It is stated that in some cases there are pronounced symptoms of 
enteritis and jaundice. Only a relative value attaches to the presence 
of petechiae on the mucous membranes, as these are not infrequently 
seen in healthy horses in Morocco. In a few cases slight transient 
oedema has been observed, together with enlargement of the glands 
and lesions of an ecsematous nature. 

The blood is always pale and vratery. The muscles are pale and 
infiltrated with serous liquid. The lymphatic glands are generally 
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eialarged and reddish in :.colour, and when an animal dies during an 
acote febrile attack there is marked enlargement of the spleen. The 
liver is frequently brovmish in colour, ;and the intestine shows .slight 
congestion. 

.• Purely clinical diagnosis is a matter of some difficulty, but daily 
examination of the blood, especially when the temperature is elevated, 
enables one to establish a diagnosis with certainty. 


(9) Laver AN (A.). LTnfection par Trypanosoma gambiense eliez un 
maM, un renard, un raton, deux loirs, m merlones et deux ger- 
hllles. [A Lemur, Fox, a Raccoon, Two Dormice, a Merione,"^ and 
Two Gerbils infected with T, gambieme.] — Bull. Soc, Path ExoL 
1915. Dec, Vol. 8. No. 10. pp. 745-751. 

In this paper the author gives details of inoculations with 
T. gambiense of animals that are not generally used in laboratories. 

Of two lemurs one was inoculated subcutaneously with blood from 
a guinea-pig infected with T. gambiense, and the other with blood of a 
guinea-pig inoculated with T. rhodesiense. The former survived for 
26 days, after having passed through a slight crisis about ten days 
after inoculation. The latter died on the sixteenth day, trypanosomes 
having been present in the blood in increasing numbers from the fifth 
day up to the day of death. 

The fox survived until the 56th day. During the course of the infection 
there were several crises, and at the time of death trypanosomes w^ere 
scantily present in the blood. Opacity of the cornea was first observed 
on the 32nd day. This however disappeared, again to become visible 
after an interval of a few days. At the time of death there was com- 
plete opacity of the cornea of both eyes, and trypanosomes Were 
present in large numbers in the aqueous humour. Apart from this 
the only lesion found at the post-mortem was enlargement of the 
spleen. 

In the raccoon the period of incubation was twelve days, and the 
duration of life 31 days. Prior to the appearance of the trypanosomes 
in the blood there was marked agglutination of the red corpuscles. 
There -was one crisis during the course of the infection, and at the time 
of death parasites were scantily present in the blood. 

In a dormouse that was inoculated intxaperitoneally the period of 
incubation was three days, and death took place on the seventh day. 
Another dormouse which was inoculated subcutaneously lived until 
the 22nd day, the period of incubation having been seven days. In 
both cases the trypanosomes steadily increased in numbers in the 
blood up to the time of death. 

The metione which was inoculated subcutaneously showed trypano- 
somes in its blood on the eighth day, and died on the 31st day. The 
course of the infection was marked by three crises, and at the time of 
death parasites were very scantily present in the blood. 

In the gerbils inoculated subcutaneously and intraperitbneally the 
periods of incubation were nine and two days respectively, hut death 
took place on the 19th day in both cases. 

* MerioneS ; a genus of Murifiae. 
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(10) Laverak (A.). DimiiHition d©'Virale»ce chez ies trypanosomes 
ayant siM un grand nombre d@ passages par anfmaux de mime 
espico*. [The Diminution in Virulence of' Trypanosomes that have 
been passed through a Long Series of Animals of the Same 
Species.] — BuU.Soc. Path, Exok 1916. Feb. Vol. 9. No. 2. 
pp. 109-117. 

The author has frequently found that, when strains of trypanosomes 
are maintained by passing them from animal to animal of the same 
species for long periods, there is a tendency for them to lose virulence 
for that species to such an extent that not only is the period of 
incubation prolonged and the course of the disease lengthened but 
actual recovery may take place. In such cases there is a risk of losing 
the strain, and the best way of reviving the virulence is to transfer it 
to an animal of another species and maintain it in that species for a 
time before using it again for the inoculation of animals of the species 
originally employed. 

In this paper details are given of a number of experiments with a 
strain of T, congoleme and a strain of T, qambiense illustrating these 
points^, 


(11) Rodhain (J.). Mote sur les Trypanoses et les Firoplasmoses des 
grands animaux de TOueild. [Note on the Trypanosomiases and 
Piroplasmoses of Large Animals of the Ouelle District.] — Bnll, 
Soc, Path ExcL Feb. Vol. 9. No. 2* pp. 95-109. 

, With 1 text-fig. 

In this paper the author describes parasites encountered in the 
north-eastern portion of the basin of the Congo. 

Among 89 domestic cattle examined 13 were found to be infected 
with T. congolense and T, cazalboui. Of nine sheep one was found to 
be infected with T, wngolense. The examination of the blood of nine 
Equidae and 21 kids was negative in every case. 

These figures must not be taken as indicating the percentage of 
animals infected, as circumstances prevented the author from carrying 
out full investigations. It was practically only those animals which 
showed clinical evidence of infection that were examined. 

It is remarkable that no dimorphic tryp>anosomes were found. 

As wild animals form the reservoir from which the domesticated 
animals derive their infection, a certain number of these were also 
examined. Although blood from 50 animals belonging to twelve 
species was examined either between a slide and coverglass or in 
stained preparations, not a single one was found to harbour pathogenic 
trypanosomes. There is no doubt, however, that if it had been 
practicable to carry out systematic inoculations infected animals 
would have been,.. detected. 

The author draws special attention to the fact that in none of the 
districts where the game were examined was Glossina present in 
large numbers. 

A trypanosome of the ingens type was found in the blood of one 
CepJiahphns dorsalis. 
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Three species of Glossina, G. palpalis, G. ' morsiians^ and G, fusm,. 
are found in the Onelle territory. The development of trypanosomes 
in the first two species is fairly well known, but little is known regarding 
their development in G,fusca. Six infected individuals of this species 
were found among 26 dissected. In four instances the multiplication 
of the parasites was limited to the proboscis. In two the multipli- 
cation was taking place in the intestine and the proboscis. In no 
case was there any invasion of the salivary glands. 

In one case in which multiplication was going on in the proboscis 
only the process was complete, as metacyclical or salivary forms were 
found in the lumen of the tube. 

In view of what is known regarding the development of trypano- 
somes of the cazalboui and of the congolense types in the other 
species of Glossina it would appear to be probable that G. fusca is 
capable of transmitting these species. 

Bovine piroplasmoses.- — 

Pifoplasma bigeminum has been found once only. 

A parasite referred to as Theileria miitans appears to have a wide 
distribution in the Ouelle region. In order to exclude the possibility 
of this parasite being in reality T, parva, the author carried out a number 
of gland punctures, but failed to find any developmental forms of the 
parasite. 

The author refers to the parasite under the name mentioned because 
of the morphological resemblance to T, parva. He has not been able 
to carry out any experimental inoculations with blood. 

At Doungou, Renzi, and Amadis the author was struck by the 
poor development of many of the calves, and is inclined to attribute 
it to infection vith piroplasms during very early life. 

Ovine piroplasmosis. ~Th.e author confirms the occurrence of 
piroplasmosis in sheep and states that the disease appears to have a 
wide distribution. 

Morphologically the parasite resembles T. muians hut differs, 
from it in the almost complete absence of bacillary forms. In 
Romanowsky preparations the majority of the parasites appear* 
rounded or oval, with a few comma-shaped forms. The chromatin 
is always marginal and solid-looking. In the yoxmg parasites it is 
in the form of a rounded mass, but in the ring-shaped parasites it is. 
elongated and lies along the periphery of the ring. 

Multiplication is generally by binary fission. In blood that is. 
heavily invaded and in which multiplication is progressing rapidly 
cross-forms which have been described as typical of the genus Theileria 
may occur. 

The author suggests the name Tkeileria ovis for this parasite. He 
has also constantly found in the red corpuscles of the infected sheep 
bodies resembling anaplasmata. He is not convinced as to their* 
parasitic nature.' , 

In transmission experiments from sheep to sheep these bodies have- 
made their appearance in a rather irregular manner, before, simul- 
taneously .with,. or;after the appearance of the piroplasms..'; They are- 
not constant in size, some measuringiess than one' micron in diameter* 
.' ' and others being nearly; twice this size, .. It is possible that these are 
"■ two distinct 'Structiixes. '' The'.'laxger ones are said to resemble nuclear- 
remains. " ' . . 
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Attempts to differentiate -between T, avis and the anaplasni (?) 
by 'means of trypanbliie failed because-' the drug did not cause the 
complete disappearance of the piroplasm. ■ 

The lesions found in an animal killed for the purpose of post-mortem 
examination were as follow^s : There was marked 'emaciation, no bile 
staining of the tissues, J)etechiae in the subcutaneous connective 
tissue and at the apex of the heart, in the right ventricle and on the 
abdominal surface of the diaphragm. Slight oedema at the base of 
the lungs, spleen normal, liver enlarged and congested. Kidneys 
enlarged, capsule easily stripped. Traces of albumen in the urine. 
Cervical glands slightly engorged. 

A few inoculation experiments were carried out, but no definite 
conclusions can be based on the results. They appear to indicate 
however, that young kids are susceptible to a slight extent, and that 
the inoculation of young lambs gives rise to a slight but chronic 
infection. Some of the negative results obtained with adult animals 
may possibly be explained on the hypothesis that immunity is acquired 
early in life. 

The parasites persist in the blood for long periods, and any depression 
of the vitality of the animal is followed by an increase in their number. 

In the course of his investigations the author has found two 
specimens of Cobus defassa infected with a piroplasm morphologically 
resembling the larger forms of T, mutans, 

A single cross-bred dog of European origin was found to be infected 
mth piroplasmosis. Examination of a number of native dogs failed 
to reveal a single case of infection. 

The author gives the following list of flies which he captured and 
identified iStomoxys calcitmns^ Lyperosia minuta, Lyperosia pimcti- 
gera, Glossina pa^xdis, G, morsitans, G, fusca, Ghrysops silicea, 
C. ddstinctipennis, C. f miebfis, and another species as yet unidentified, 
Tabams sociiis^ T. secedens, T, rufierus, and T, biguMaius, and a 
series of other species not yet identified, including a large group of 
Ckrysomm \Haematopota\ 

(1-2) 'Seboent (Ed.) &, Lheritier (A.),, Longue ineubatiou' on latence 
' : -dinfeetlom ' try^^ ehez des cMens inocuMs 'avec des, 

virus provmant de chdvres. [Long periods of Incubation or Latent 
Infection in Dogs inoculated with Virus derived from Goats.]— 
:r Path, ^'ExoL 191&. Nov. Vol 8. No. 9. pp. 853--655. 

The authors record the occurrence of a period of incubation of 
2 months and 24 days in a dog inoculated with 100 cc. of blood from 
a '.goat infected .with; T, maroemum, while.-.another : inoculated'', with' 
110 cc. of blood from a similar source showed a period of incubation 
of 7 months and 11 days. 

In a dog inoculated with 110 cc. of blood from a goat infected with 
S, herbemm the period of incubation was exactly 8 months, while 
:rin;ahotber:case,it;wahb;-;mp^nths;and.d3-'da^^ 

In these cases the course of. the disease was exactly the same as in 

^l;';.;>T|e;;;bIoad:':af-:the;-dbgh^''',was;,'€^ 
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(13) Magfie (J. W. Scott),- A Mote on a Trypanosome of the Black 
Mat {Epimys mttus). — Ann. Trop. Med. S ParasiL 1915. Dec. 39. 
Vol. 9. No’ 4. pp. 527-534. With' 1 plate . comprismg 18 figs. 

The trj-panosome described in this paper was found in a black rat 
at Accra. The parasites were present in the blood in enormous 
numbers and, though of the letvisi type, they 'were found to be remark- 
ably polymorphic. Two types of motility were obseiwed, one when 
the parasites were progressing rapidly, w'hich involyed the whole of 
the body, and the other when the parasites were stationary, iimyhich 
there was a rapid vibration of the anterior extremity of the body. 

In a stained preparation measurements were made of a hundred 
consecutive individuals, and it was found that the length ranged from 
15 to 48 microns, about half of them being upwards of 30 microns in 
length. The breadth varied from 2 to 6 microns, but the majority 
approximated to the smaller measurement. These measurements 
do not represent the maximum and minimum, as an individual 
measuring 52 microns, and one measuring 12 were found. Aggregations 
of dividing forms were also observed. 

In all forms the posterior end of the body was long and tapering. 
The micronucleus was often oval or rod-shaped. The nucleus was 
placed well forward in the body. The undulating membrane was 
poorly developed, and there vras a free portion to the flagellum. The 
body was generally quite free from granules. In some of the small 
forms the micronucleus w^as close to or even in front of the nucleus. 
In some of the largest specimens the posterior extremity of the body 
was prolonged into a whip-like lash and there were forms connecting 
these with the smaller types. In some of these large forms the length 
from the micronucleus to the posterior end of the body 'was as much 
as 24 microns. 

The types of trjpanosomes in the blood differed from day to day, 
and the author thinks that the parasite may be identical with 
T. described by Delaxoe, although that author made no 

mention of the forms with the posterior prolongations. 

Inoculation of a white rat and a guinea-pig failed to set up infection. 

The author notes*that Bbown’s* observations regarding a pathogenic 
strain of T. lewisi may possibly indicate that T.ebwrmmse is a variety 
oi T. lewid. 

(14) Mesniu (F.) & Blanchabd (M.).. ' SensiMIIt^ an s6rum humaiii' 
norma! d© Trypanosomes d’origine humaine. [The Susceptibility 

: ' of . Trypanosomes of Human Origin to' Normal Human Serum.] — 
Bulk 8oc* Path. Exot 1916. Feb.' ¥oL 9. No.' 2. ,pp. 81-85. 

, The authors give details' of three experiments with regard to, the 
action of human serum upon a strain of T. gamhiense. 

The results may be summarised as follows :— 

Dp to, the' pre of -human trypanosomes have been 

.studied '.in 'conneetion with the effects',piodueed,':by''humaii'seram upon 
them. Two strains of T. rhodesi&nse have shown themselves to be 

^ See Sept.'Tok No. '3. p, 130, & 1016, Junel 

Fol;3, • 



16 


Leislniamasis- 


[Maxell, 1916 » 


relatively sii>sceptible to the action of human serum. A strain of 
T. gamhiense studied by Laveran has proved itself to be resistant 
after having been maintained for 12 years in laboratory animals. 

A strain of T. gamhiense carried on by the authors when tested 
for the first time seven years after isolation from the human subject 
possessed a somewhat slight degree of susceptibility. During the last 
four years the degree of susceptibility has been slightly variable and 
at present it is about the same as that of T. rhodesiense^ 

The Lanfranchi strain about two years after its isolation possesses 
about the same degree of susceptibility as T. rliodesiense and the 
author’s strain of T. gamhiense, 

(15) Yan den Branden (F.). Valeur moyenne de la dur6e de stMIl- 
sation sanguine chez les trypanosds par une dose de salvarsan^ ndo- 
salvarsan, saivarsan cuprique et sel sodique du salvarsan cuprlque« 
[The Average Duration of the Sterility of the Blood of 
Persons infected with Trypanosomiasis produced by Salvarsan, 
Neosalvarsan, Copper Salvarsan, and the Sodium Salt of Copper 
Salvarsan,]— Soc, Path, ExoL 1916. Jan. VoL 9. No. 1. 
pp. 13-15. 

In tabular statements the author gives details of cases of trypano- 
somiasis treated by the drugs mentioned in the title of his paper. The 
cases were selected, the patients being in good condition, and the 
cerebro-spinal liquid normal. 

Salvarsan.- — A single dose of 0*01 g. per kilog. produced sterilisation 
of the blood for periods ranging from two to eight months. 

Neosalvarsan in a dose of 0*013 g. per kilog. appeared to be effective 
for periods ranging from 4 to 22 months. 

Copper salvarsan in a dose of 0*004 g. per kilog. cleared the blood of 
trypanosomes for periods ranging from 19 to 24 months. 

The sodium salt of the foregoing in a dose of 0*0053 g. per kilog. was 
effective for periods ranging up to 12 months. 

Four cases w^ere treated with each drug, and it is pointed out that the 
periods in some cases may in reality be longer than stated as the 
patients have to be examined again. 


LEISHMANIASIS. 

(1:6) Lavebah ; (A.)* Nouvelle contribution k F'€tude des' Infeetioiis 
expMmentales de la souris par Leishmania tmjdca ; m d’in- 
leetion de la gerbille* [Experimental Infection of the Mouse with 
LeishTwmia tfO'pica, and a Case of Infection in the Gerbil.]— “SwII. 

1915. Nov. Yol. 8. No, 9. pp. 680-686. 

The author gives the details of two white mice and a gerbil inoculated 
with L. tropica, in each of which there were lesions about the tibio^ 
tarsal articulations. The two mice were inoculated intraperitoneally 
from another mouse, and the gerbil was inoculated intraperitoneally 
on seven occasions with cultures of the same parasite. In one of the 
mice there was a general infection, bat in the other two animals the 
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lesions were limited to the scrotum and the skin. The parasites were 
present in large numbers in the serous exudate around the affected 
joints. In the gerbil there was also ulceration of the nose. 

The author draws attention to the fact that the gerbil is common 
in areas where oriental boil is endemic,, and suggests that although 
natural infection in this animal has newer yet been recorded it may 
nevertheless prove to be the reservoir of the virus. 

The infection is not invariably fatal in the mouse, as in one instance 
a mouse which had been inoculated 11 months previously and de* 
veloped typical lesions in which the parasite was found, had apparently 
made a complete recovery four months before it was killed. At the 
post-mortem no trace of infection could be found. 

Attempts to infect mice by ingestion and through the medium of 
fleas have constantly given negative results. 

The author states that he has inoculated at different times 47 mice 
with L. infantum and L. doyiovani, but in no case have any lesions of 
the skin been observed. 

(17) Townsend (G. H. T.). The Insect Vector of Uta, a Peruvian 

Disease. — Jl. ofParasitol. 1915. Dec. Vol 2. No. 2. pp. 67-73. 

With 4 text-figs. 

The author’s summary is as follows : — 

1, The disease known as tita occurring on the west face of the 
Andes in Peru, has been proved to be due to Leishmania. 

Two species of Forcipomyia, native to the western Andean 
region, appear to be proved to be capable of transmitting the 
Leishmania of Uta. 

“3. It is highly probable that the various forms of Leishmaniasis 
thus far known are due to as many species of herpetomonads originally 
parasitic in the gut of the insect-carriers concerned, and that, with 
regard to the occurrence in man, these herpetomonads are as yet in 
the stages of parasitism ranging from habitually abnormal or frequent 
to mere accidental or infrequent.” 


UNDULANT FEVER. 

( 18 ) Nicolle (Ch.) & Gobert (E.). Seeonde enquSte sur les ch^vres 
laitiires de Tunis au sujet de la- fidvre m^diterranSeiie. [Second 
Inquiry into the Distribution of Mediterranean Fever among 
Milch Goats in Tunis.]— Soc. 1916. Feb. Vol. 9. 

-- - No. 2, , pp. '86-95. 

The prohibition of the importation of goats from Malta into Tunis 
was followed by a marked diminution in the number of cases of 
Mediterranean fever in the human subject. In 1909, when the 
importation was' stopped, 40^ po-sitive 'results were obtained in agglu- 
tination tests carried out with human serum" at the Pasteur, Institute 
at ''Tunis. "/'-This figure 63 in 1911 and then rapidly fell, so that 
in 1914 only'' 7:' positive results; were, obtained. In: this connection it 
may be noted that only those cases were considered positive in wMch- 
the agglutination titre was higher than 50. 

( 0247 ) -„ » 
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The second enquiry into the disease was instituted because during 
1915 the number of cases rose again to 40. 

The investigations were carried ont during the last six months of 
the year, and the ' following animals were examined : 2,354 goats, 
14 donkeys, 9 cows, 7 dogs, 4 horses, and 2 cats. 

Of the goats 1,277 were Maltese, and 1,044 Arab, the remainder 
being -crosses. 

The emulsion used in the agglutination tests was prepared from a 
strain of the organism isolated in 1909 from a Tunisian goat, and was 
the one used ill the tests of human patients. The liquid used in the 
preparation of the emulsion was 7 per mille sodium fluoride. The 
emulsion contained 800 million bacteria per cc. Sodium fluoride is 
said to be valuable for the preparation of the emulsion as it preserves 
the chief reactions of the bacteria for long periods without sensible 
loss. The authors consider that emulsions prepared in this way are 
as sensitive as living cultures. Provided such an emulsion be kept 
at a low temperature, it may remain in a suitable condition for two 
years. 

The experience gained by the authors in carrying out tests with 
human serum and the fluoride emulsion lead them to consider reactions 
below 1 in 20 as doubtful, reactions from 1 in 40 to 1 in 60 very sus- 
picious, and those in higher dilutions as definitely positive. 

Judging on this standard, the results obtained with the sera of the 
goats tested showed that of the total number (in round figures) 97 
per ceUt. gave negative or doubtful reactions and 3 per cent, gave 
suspicious or positive reactions. 

The figures for the Maltese goats alone show that 95 per cent, gave 
negative results and 5 per cent, suspicious or positive reactions. 

The Arab and cross-bred goats yielded 99*3 per cent, negative results 
and 0*7 per cent, indicating probable infection. 

The herds examined could be divided into four groups according 
to the locality in which they were placed, and on examining the figures 
given by the different groups it was found that the percentage of 
affected animals was markedly different in the various groups, those 
herds giving the higher percentages in which the larger number of 
Maltese goats was included. It was further found that the dis- 
tribution of the infection was not even in any one group. 

On comparing the distribution of the cases of the disease in the 
human' subject with that of 'the -cases' in -the- goats it was found that 
the areas giving the greater numbers of cases coincided. 

It is suggested that, although up to the present the disease has been 
found to be far more frequent m the Maltese than in native goats, 
the orgamsm may ^ m acquire an exalted degree of virulence for 

the native animals or the cross-breds than for the Maltese animals. 

The authors lay down regulations based upon those in operation 
:''in 'Malta- for ffie: 'control of 'the dis^^ 
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EABIES. 

.,(19) Phisalix (Marie). Les propri^t^s ¥ace!naiites de la s6er§t!on 
ciitanfie muqueiise des Batracians contre ia virus raMqiie soEt lEde- 
pendaates de eelies qii’elle poss^de contra sa propre aetioa et contre 
celle dn veMii de Ylpere aspic. [The VaccmatlEg Properties of 
the Mucoid Cutaneous Secretion of Eeptiles against the Virus of 
Babies are Independent of those which it possesses against its 
own Virus and that of the Adder.] — Bull. Soc. Path. ExoL 1915, 
Dec. VoL 8. No. 10. pp. 730-731. 

In experiments carried out by the author two axolotls or three brown 
frogs were placed in a vapour of ether and then washed with 15 cc. of 
distilled water. To the solution of the mucoid secretion thus obtained 
wslb added a little ether, and the mixture w-as placed in an ice chest 
for 48 hours. The liquid then had dissolved in it 10 mg. of dried 
adder venom. In sealed pipettes the liquid was heated in a water 
bath for 15 minutes at 75° C. The effect of this was to destroy the 
toxicity of the venom without altering its protective properties, nor 
those of the mucoid secretion, 

The mixture was injected every second day in doses increasing from 
1 to 5 cc. into the aural vein of rabbits. On the third day after the 
final injection the rabbits were inoculated intracraniaUy wdth fixed 
virus. None of the animals developed rabies. 

Subsequent inoculations with fixed virus at intervals of two, three, 
and four months showed that the immunity that had been acquired 
lasted for about two months. 

It is pointed out that the immunising substance or substances do 
not result from a chemical reaction between the components of the 
mixture, nor from the heating, as the same results can be obtained if 
the secretion and the venom are injected in succession whether heated 
or unheated. 

Whereas the mucus from the skin of the adder is both toxic and 
protective against its own action and protective against that of the 
salamander, that of the frog possesses neither of these properties, 
but is nevertheless , protective against the virus of rabies. The 
conclusion must therefore be drawn that the substance present in the 
mucoid secretions of reptiles wrhich immunises against the venoms 
is not the substance which immunises against rabies. 

■ This, 'secretion is also interesting from the fact that it is capable of 
developing physiological properties without undergoing any physical 
•change., ■ In. Proteus anguinus wA Dactyleihm laevis it is, innocuous,,, 
and' justifies the comparison that has' been made between it, and the 
sweat,', of mammals. In Ram temforaria it exhibits powers of pro,- 
ducing ' infiainnaatory ■ conditions . In . Ram esoulenta ^ ' Alytes. ' .obste'-^ 
''.tfimns, Salamandra ■ maculosa, and Siredon mexicams ,it , is,, olearly^ 
toxic. It is only - protective in- its action against the toxic mucus 
and venom of Vipera mpis in Siren lacertina. In Ram temporarm, 
where, it is ''neither,,. toxic nor 'protectivej 'it possesses the power of 
protecting against rabies. . 
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(20) Zell (C. A.). MableSs Biagaosis alid Treatments— Atner. Jl Yet 
Med. 1915. Nov. Vol. 10. No. 11. pp. 835-836 -and 887-890. 

The author has found that the complement fixation test can be 
used for the diagnosis of rabies if the antigen be prepared from the 
submaxillary glands of rabid dogs. The antigen is prepared by excising 
the glands, mincing them, and placing them in distilled water 
under a vacuum of 28 inches for at least an hour. The turbid liq^uid 
which is obtained is filtered through a Berkefeld filter. This antigen 
deteriorates rapidly, and it was found that an alcoholic extract made 
according to the Wassermann technique could be used equally well. 
In experimentally infected animals positive results were obtained 
several days before any symptoms were shown, the diagnosis being 
confirmed by the discovery of Negri bodies. 

On one occasion the author’s attention was drawn to a case of rabies 
in a horse in a barn where fifty other horses were stalled. The animal 
was too violent to permit any blood being taken, but blood was 
obtained from all the other horses and five gave positive reactions. 
The team-mate of the horse killed, the team stalled next to it, and 
two other horses known to have been bitten by the rabid horse gave 
positive results. These animals were treated and remained healthy. 

With regard to the Pasteur treatment, the author’s observations 
lead him to the conclusion that no antibodies can be demonstrated 
in the blood until three weeks after the completion of the treatment. 
This explains the occasional deaths occurring in people bitten about 
the face and neck. 

The author has produced an immune serum by hyperimmumsation 
against street virus. A number of guinea-pigs were treated with 
immune serum on three occasions. They were then inoculated after 
an interval of a week with virus, some being done subdiirally, some 
intramuscularly, and some into the anterior chamber of the eye. 
The first group nearly all died of rabies, while the majority of the 
remainder proved to be immune. 

Guinea-pigs inoculated with rabies and then given injections of 
serum died if the interval elapsing between the inoculation with virus 
and the administration of serum was more than two days. The results 
obtained when the virus and serum were mixed were very similar to 
those obtained when the virus was given after the serum. 

The five horses referred to above which yielded positive results 
to the complement fixation test were treated with the author’s 

, protective serum. ' 


PEOTOZOA. 

■'(2I)::MAOEm;^ A :Case of Dysentery in a ^Monkef, in: 

which Amoebae and Spirochaetes were found. — Ann. Trap. Med. 

ParasU. 1915. Dec. 30. Vol. 9. No. 4. pp. 507-512. With 
1 plate comprising 12 figs. 

The monkey referred to in this pap^ was one infected with a strain 
of human trypanosome which was sent to the author at Accra, The 
animal died on the 65th day after inoculation and at the post-mortem 
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examination, apart from general emaciation and anaemia, tiie most 
marked lesions were severe ulceration of the large intestine and enlarge- 
ment of the spleen. The lymphatic glands were not enlarged, and the 
monkey had sho^m no symptoms of trypanosomiasis during life. 

In preparations from the contents of the large intestine numerous 
amoebae were found. The organisms in stained preparations measured 
from 12 to 30 microns in diameter, hut the great majority approximated 
to the smaller measurement. Some of the larger ones contained a 
number of red blood corpuscles. Numerous cysts were seen which 
possessed a thick wall and contained a single large vacuole. In the 
narrow band of cytoplasm a number of faintly stained nuclei could be 
detected. 

In addition to these amoebae immense numbers of spirochaetes 
were present in the contents of the large intestine. They ranged 
from 4 to 7 microns in length, were very slender, and had pointed 
extremities. Few of the parasites showed more than two coils. The 
author does not thinlc that the spirochaete was pathogenic and draws 
attention to the fact that it very closely resembled S. eurygyrata^ 
which has been found in the faeces of apparently healthy people. 

(22) Scott (J. W.). Some Notes and Experiments on Sarcocystis 
tenella, Railliet . — Jt of Parasitol, 1915. Sept. Vol. 2. No. 1. 
pp. 20-24. 

It has been suggested by Dabling that the sarcosporidia may 
be varieties of Neosporidia of invertebrates which have invaded the 
muscular tissue of a host where they cannot complete their development 
and from which they cannot escape.” The author of the present paper 
has made some observations which tend to favour a similar view, but 
of this he has not as yet obtained any experimental evidence. 

It would appear that the range sheep of Wyoming are infected with 
the parasite to an extent ranging from about 70 to 100 per cent. No 
parasites in the Balhiana stage have been seen. An experiment in 
which five young lambs were fed with pieces of heart muscle containing 
the parasite yielded an entirely negative result, and control lambs 
kept under the same conditions were also found to be free from infection 
at the time of slaughter. 

In view of the suggestions that have been put forward by various 
authors that the parasite must have an intermediate host, the author 
carried out an experiment to test whether the parasite might be 
liberated by digestion in a carnivorous animal and thus rendered 
capable of infecting fresh animals. 

A dog was fed t^ce with heavily infected heart muscle from sheep, 
and after a few days when the grass upon which the cage stood was 
well covered with faeces two lambs were placed in the cage where they 
' , remained '33 fiouxs. After an interval of. about three weeks a' further 
pair of lambs were placed in the cage and left for 24 hours. None of 
..'these became infected.: , 

■ 'Tn another; experiment .'two groups of animals were keptxe'sp.ec;tively, 
upon a pasture that was partly swampy and partly dry and one that 
was very dry. Infected muscle was scattered over both. When the 
lambs were killed 55 per cent, of those on the swampy ground were 
iound 'to be 'iidected^^ and 21 ■ per cent, of those on the dry pasture^ 
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It is pointed out, however, that these infections were prohably con- 
tracted naturally, as the feeding of infected muscle direct to animals 
failed to cause infection. 

If the view he taken that the presence of sarcosporidia in sheep is 
more or less accidental, the difference in the percentage of animals 
infected upon the two pastures may be explained in another way. 
The conditions in the pasture that was partly swampy favoured the 
occurrence of various insects, and the possibility is suggested that the 
sheep might become infected in a more or less accidental manner by 
ingesting either the insects which are the hosts of the parasite or their 
droppings. 

This explanation favours Daeling’s view that the sheep is not the 
definitive host of the parasite. 


(23) Eobhain (J.). Quelques h^matozoaires de petIts mammifferes de 
rUele (Ouell^), Congo Beige. [Some Haematozoa of Small 
Mammals at Uele, Belgian Congo.] — Bull. Soc. Path. Exoi. 1915. 
Dec. Vol. 8. No, 10. pp. 726-729. With 3 text-figs. 

Tryfumsoma dendromysi n. sp.-— This parasite was found in the 
blood of a climbing mouse {souiis grimpeim) which has not yet been 
identified, but is fairly common at Aba on the border of the 
Mongalla district. Five out of six mice examined were found to be 
infected. 

In the fresh state the parasite, which is of moderate size, executes 
slow translatory movements which allow of a fairly close study of the 
changes of shape shown by it during the process. 

The nucleus, which is oval or rounded, is situated in the anterior third 
of the body. The blepharoplast is very small and is marginally placed 
at a little distance from the posterior end. The undulating membrane 
is narrow and is bordered by a flagellum of which about one third is 
^*free.” The body contains no granules, but sometimes shows one 
or more vacuoles. The length of the parasite ranges from 30 to 33 
microns and the width from 4 to 5. The free portion of the flagellum 
measures about 10 microns. 

The parasites were always very scanty in the blood. Intraperitoneal 
inoculation of a guinea-pig and a young savannah mouse failed to 
cause ^infection in' 'either^ ' : 

Haemogregaxine of Cricetomys gambianus. —TI iq parasite found in 
the red corpuscles of this animal closely resembles Maemogreganna 
balfoufi. 

The invaded cells become elongated and pale in colour. In the 
cells the parpites appear as vermicules with rounded ends, and are 
sometimes slightly curved. They measure about 10 microns in length 
and rather less than 4 in width. The nucleus, which is generally placed 
towards one end, occupies about two-thirds of the body. 

GrahameUa was also present in the blood of the infected 

Plasmodium of Epomophomsfmnqueii .^ — The author has found male 
and female forms of a plasmodium in the blood of four flying foxes, 
and diagrams of these are given. 
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(24) Faotham (H. B.) & Porter ■ {Annie). Some Experiinental 
Researches on Induced Herpetomoniasls in Birds.— 

Med, d Pamsit. 1915. Dec. 30. VoL 9. No. 4. pp. 543-558. 
With 1 plate comprising 40 figs. 

The authors record the successful infection of hkds with Merpe- 
tomonas jaculum from the water scorpion, and H. culicis from Gulex 
fipiens. 

The birds used Avere canaries, sparrows, and martins. In tliedeeding 
experiments the birds were fed either with the entire insects: or .with 
their alimentary canals only. The insects used' — Nepa cinerm and. 
Culex pijyiens — were obtained in the neighbourhood of Cambridge. 

A canary fed with material containing H. jaoulum died on the 51st 
day. A film of blood made on the 21st day showed elongating post- 
flagellate forms of the parasite. Parasites were found a lortnight 
later when the bird showed evidence of being ill. There were also 
symptoms of illness on the day of death. During the course of the 
experiment the bird’s weight fell from 26 g. to 10*2 g. 

Preparations made from the organs showed that the liver, cqiitained 
leishmaniform bodies, a few eloi^ating- forms and flagellate Iqxins in 
very small numbers. Leishmaniform types and developing jforms 
were found in spleen, heart, lungs, and kidneys. Although the. supra- 
renal bodies were very firm they showed no parasites. 

An experiment in which a sparrow was fed with Culex pipiem 
terminated with the death of the bird on the 9th day. In t^s case 
also there was a generalised infection with H, culicis, but no parasites 
w^ere found in the blood or in the intestine. Examination of the -blood 
14 hoars before death occurred revealed a single organism ^ the 
process of elongating. 

A small number of other experiments are briefly recorded in wfiich 
the results obtained were similar to those referred to. 

In a single inoculation experiment the bird, an adult martin, .died 
after two days. No evidence of infection could be detected. 

It is noted that in the more chronic infections the leishmaniform 
parasites predominated, while in the acute cases the flagellate forms 
were more numerously present, but that the experiments are as yet 
too few in number to warrant any general conclusions being .drawn 
with regard to' this. ^ 

H. jacuhm in the non-flagellate forms is oval, and shows a nucleus 
and a well marked blepharoplast. The flagellate form is produced 
by a process of elongation, which is often preceded by division ,of the 
nucleus and blepharoplast, and the development of the flagellum. 
When need arises for a new host the flagellum is absorbed, the 
becomes concentrated, and a thin cyst wall is produced. This form 
of the parasite is adapted to existence outside the host. When 
ingested by a new host the leishmaniform parasite is again produced, 
v ' In, the experimentally infected 'Canary the^ non-flageMate: forms 
were from 4 to 6’6 microns in length by 2 to 5 in breadth. Tliey were 
generally found singly.. Dividing. forms of ^ the parasite, at, this stage, 
were mot '.numerous. : In the flagellate stage the parasites rei^erqbled 
those' .present in the insect, but they did not attain so great a leisgih. 

The life-cycle of H. is similar to that of the foregoing parasite, 
In ' the non-flagelate ■ stage the parasites are about the .sapie ,size. 
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although a few larger forms were encountered in H. mlicis than in 
H^jaculum, and various stages of division were also found. The body 
of the flagellate forms ranged from 11 to 16 microns in length, and the 
flagellum was often about the same length. The parasites varied in 
width from 8 “6, to 3*6 microns. 

In all cases the parasites were far more numerous in the internal 
organs than in the circulating blood. 

Among the general conclusions drawn it is stated that the various 
species of Leishmania are probably insect herpetomonads usually 
perpetuating the non-flagellate stage which is the more resistant, and 
a summary of the evidence tending towards this conclusion is given. 


(25) Weibman (F. D.), Coccidium bigemimm Stiles In Swift Foxes 
(Habitat Western U.S.) — Jl Gomjp, Path, d Therapeut. 1915. 
Dec. Vol. 28. No. 4. pp. 320-323. With 3 test-figs. 

This parasite was found in two swift foxes, both of which were 
suffering from diarrhoea. One of the animals was passing large 
numbers of oocysts and the infection terminated fatally. In the case 
of the other animal the parasites were present in the faeces in small 
numbers only, and spontaneous recovery took place. 

In fresh faeces double-contoured cysts with one or two spores may 
be found. Some of them are nearly spherical, measuring about 
30 microns in each diameter. Others may be as long as 40 microns. 

In faeces diluted with tap water and kept under observation con- 
tinuously it was found that the single-spore forms divide by a process 
of constriction in from four to six hoars. Within 24 hours each spore 
acquired a double-contoured envelope and contained four banana- 
shaped sporozoites and a granular residual body. This subsequently 
became hyaline. 

Post-mortem examination revealed extensive haemorrhagic 
ulceration of the small and large intestines. The ulcers extended 
down to the muscularis mucosae. No parasites were found in the 
epithelial cells, but two or three naked protozoa measuring from 
15 to 21 microns in their long diameter were found on the margins 
of ulcers. Double-contoured forms were also found on the surface of 
the mucous membrane. 

The parasites observed in these animals appear to be larger than those 
previously described as occurring in the dog and the cat, and the 
author therefore suggests the name mnivelocis for this variety . Although 
parasites of this species are not generally credited with possessing 
pathogenic properties, it would appear that in one of these cases they 
'' were- responsible 'ior/deathh, 

'(26);Mihc^PH^ .'Hemarks. on the Nature and Significance of the' 

;,so•^eaiIed^:'‘*Inf0ctive Wroto%Od>.~Ann.\'ImL Past.' 

1915. Nov. Vol. 29. No. 11. pp. 537-544. With 2 text-figs. 

The author points out that the term “ granule ” used by Fey and 
Ej^men and other authors for small bodies extruded by protozoa 
is in reality a misnomer. The particles are not cell-granules, but 
endog&ous buds which when complete have .the morphological and 
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oytological value of true cells. To establisli this interpretation the 
author points out that many examples of endogenous budding are 
known among the protozoa, and special reference is made to the process 
occurring in an amoeba described by Liston and Maetin. The 
processes observed in this organism are compared with those described 
by Fry and Eanken as occurring in trypanosomes. 

In Liston and Martin’s observations the amoebae were seen to 
extrude tiny buds from their cytoplasm which moved away and 
subsequently grew to the size of the parent organism. In fixed 
preparations numerous chromidial grains could be seen in the cyto- 
plasm, and in the process of bud-formation a quantity of c}d;oplasm 
became separated ofi round a group of these grains which became 
clumped in the centre, the whole structure being then extruded. 
The principal nucleus of the organism took no part in this process 
of reproduction. Several such buds could be seen in a single amoeba. 

In the corresponding process in the trypanosomes a small group of 
chromatin grains are extruded by the trophoiiucleus. These pass to 
the surface and are cast out. As they increase in size the differentiation 
of the trophonucleus and the kinetonucleus becomes apparent. Later 
•a flagellum grows out from the neighbourhood of the kinetonucleus, 
and the organism develops into a trypanosome. The apparent absence 
of any cytoplasm in the buds formed by tr}q)anosomes is explained 
as being a defect of the Eomanowsky method of staining. 

The author concludes that infective granule ” is a misleading 
term and that it should be replaced by endogenous bud-formation.” 


HELMINTHS. 

X27) ' Weiuman (F. D.). • The Distribution of Uncinaria among' the 
Lower Animals.— ^1. Comp. Patft. & TherapeuL 1915. Dec. 
VoL 28. No.4, pp. 323-326. 

During the past thirteen years fourteen cases of uncinariasis have 
been found in animals autopsied at the Zoological Gardens, 
Philadelphia. The tabular statement on following page shows the 
•distribution of these parasites. ■ 

It is seen that seven, of the cats came from districts where hookworm 
‘disease occurs. 

"'The .paper contains a short summary of the ' previously recorded 
.oases 'of uncinariasis in animals.' 


X28')' Linton '(B.)/ .CestO'de Cysts lroiii Muskrat---JZ. 

. Sept. Vol. '2. , No, 1.,' ,p.p. 46-47,;. . With 1 text-fig. a.' 

.In this short .paper the.,author'; describes .the. occurrence: .of, fouroysts 
in a' muskr'at“three in the liver and one in the peritoneum — which 
proved on examination to be Cystio&rcvs fasciolar is. 



Table showing Incidence oe XJnoinabia. [Weidman (F. D.).] 
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3298 1914 Wild cat (Felis ruffus texensis) North Mexico and Texas 

3306 1914 Ked fox North America, Eastern 

United States 

8661 1916 Wild eat (NeKs rajO^Ms) South Carolina 
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(29) Seubat (L.-G.). Sur les premiers stades dfolutifs ies Spiroptdres. 
[The First Stages of Development of the Spiroptera .] — €. R- Soc. 
Biol. 1915. Nov. 19. VoL 78. No. 17. pp. 561-565, Witk 
5 text-figs. 

In this paper the author traces the changes passed through hj the 
larvae of certain Spiroptera in the intermediate host. 

The coprophagous Coleoptera frequently contain in their body- 
cavities larval nematodes enclosed in capsules produced by a proli- 
feration of the epithelium. 

These are sometimes present in very large numbers. The larger 
capsules contain a larva 3 or 4 mm. in length, which is that of the 
Spiroptera of the dog. The smallest capsules contain one or more 
larvae which vary in length from *9 to 1‘7 mm. in length and are 
characterised by a long tubular buccal cavity and two asymmetrical 
cervical papillae. This parasite the author believes to be Physom- 
phakis sexalaius, which is apparently the same as that imperfectly 
described by Linstow as Spiroptera {Filaria) strigis. 

These two larvae closely resemble each other, and a special feature 
of the resemblance is the possession of a prominent ventral and dorsal 
lip to the mouth, and the termination of the tail in a rounded button 
furnished with points. They also possess two lateral cervical papillae 
which may be placed symmetrically or asymmetrically. They also 
show two asymmetrical papillae on the upper border of the lateral 
areas in the region of the intestine. 

In addition to these encapsuled forms free larvae are found. 

The eggs of the Spiroptera of the dog and of Physocephalus sexalatus 
hatched out on a hollow slide produce larvae about 130 microns in 
length, the anterior extremity of which is blunt and armed with a 
short projection for the purpose of perforating, and the tail is conical. 

The larvae of the first stage are 420 microns in length and about one- 
tenth of that in thickness. The head is rounded and carries a short 
boring apparatus. The tail is short and bluntly conical. On the 
ventral surface about the anterior fourth of the length of the body there 
is a pear-shaped vesicle with an excretory pore. The larvae in this 
stage are of particular interest as they are on the point of undergoing 
their first moult. 

The larvae of the second stage are likewise free in the abdominal 
cavity of their host and only become encapsuled after the second 
moult. A large and a smaller parasite have been found, which the 
author thinks B,xe Spirocefca sanguinohnia and Physocephalus sexalatus' 
Tespectively. The larva of the -second stage of the latter parasite is 
relatively slender, the head is rounded and the tail rounded and quite 
smooth. The excretory pore opens about 77 microns from the anterior 
extremity at the summit of a sUght cuticular elevation. The anus has 
a prominent posterior lip. The buccal cavity measures 28 microns, 
and the oesophagus is about one-third the length of the body. The 
rudimentary genital apparatus' is represented 'by an ovoid "un- 
diSerentiated cellular stnicture apphed to^ t^ ventral face of the 
intestine about the mid-point of its length. 

The larvae of Ph. sexalatus when they measure about 0*8 mm. have 
reached their maximum development and are ready to undergo their 
second moult. ' In '''the 'cephalic extremity the head of the larva of the 
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third stage can be seen with its two dorsal and ventral lips, and the 
narrow tabular buccal cavity. At the caudal extremity the truncated 
end with a rounded boss covered with spicules can be made out. 
The second-stage larva only undergoes a second moult after encap- 
sulation. 

The second-stage larva of Sp. sanguinolenta closely resembles that 
just described, but is larger, the buccal cavity is more spacious, ^ its 
walls are thicker, and the nerve ring occupies a more posterior position. 

(30) Leiper (E. T.). Report on the Results of the Bilharzla Mission 
in Egypt, 1915. Part IIL—Jl Roy. Army Med. Corps. 1915. 
Sept, Vol. 25. No. 3. pp. 253-267. With 3 plates & 5 text-figs. 

In this portion of the report the author deals with the development 
in the intermediary host, the penetration of the definitive host, and 
the development of the parasite in the definitive host. 

The life-cycle of the digenetic trematodes may be concisely expressed 
by the scheme which the author gives (see page 29). 

In the case of Bilharzia the development in the intermediate host 
is as follows :* — The miracidium gives rise to a sporocyst which in turn 
gives rise to daughter-sporocysts. These migrate into the digestive 
gland and grow rapidly, becoming elongated and ramifying throughout 
the organ, which becomes greatly atrophied. 

The sporocysts are not provided with any alimentary canal and 
absorb their nutriment through their delicate wall. They are capable 
of executing wriggling movements. The cercariae, which develop in 
the interior of the sporocysts, make their escape through rents in the 
wall. 

The cercaria comprises a body which is an undeveloped adult and a 
tail which is purely larval. They possess digestive, excretory, and 
genital systems and oral and ventral suckers. It is by these characters 
that the cercariae may be classified. 

One of the most characteristic features of the Biiharzia cercariae 
is the presence of a tail which shows a terminal bifurcation. This 
feature is possessed by two divisions of distomes, the lophocerca and 
the iurcGceTca. Biiharzia belongs to the latter of these groups as it 
possesses a well developed ventral sucker. 

The proof of actual penetration of the cercariae through the skin 
was furnished by suspending a young mouse in a test tube containing 
water full of cercariae for Half an hour, and examining paraffin sections 
from the animal embedded whole. When the mouse was rem-oved 
from the water only a few cercariae remained, and a large number of 
detached tails were found. The sections showed that the cercariae 
actually penetrated the skin, and did not enter the tissues by way of 
the h& follicles or pores. The warmth of the body seemed to be 
attractive to the cercariae, as very little evidence of penetration was 
obtained when a dead mouse was used. 

After penetration of the definitive host there is no metamorphosis, 
development being simply a matter of growth and difierentiation of 
organs and sexes. A plate gives illustrations of the various stages 
of development from the moment of penetration of the cercaria up 
to the complete development of the male and female, vrhich requires 
a period of about two months. 
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It is not yet certainly known, by what path the parasite reaches the 
portal system, but it is definitely ascertained that all the cercariae 
do not reach the liver at the same time. It is probable that some pass 
direct into the blood stream, while others pass first through the 
lymphatic system. 

<31) Eansom (B. H.) & Hall (M. C.). The Life-History of Gongylo- 
nema scutatum. — Jl. of Parasitol. 1915. Dec. Vol. 2. No. 2. 

pp. 80-86. 

The authors’ summary is as follows ;■ — 

“ The eggs of Gongylonema sculMum present in the faeces of sheep 
and cattle infested with the adrdt parasite, hatch out when swallowed 
by insects of various species. 

“ The larvae thus released from the eggs, pass into the body cavity 
•and reach the final larval stage in about a month. In this stage the 
larva is coiled into a spiral and is enclosed in a capsule about half 
n millimeter in diameter. The length of the fully developed larva 
is about 2 mm. and the oesophagus equals about two-thirds the body 
length. The mouth, elongated dorso-ventrally, is surrounded by a 
Bange-like chitinous border. 

“Sheep fed upon insects containing these larvae became infested 
with Gongylonema. A hog fed upon croton bugs artificially infested by 
feeding with eggs of Gongylonema from cattle failed to become infected. 
A mouse, rabbit, and guinea-pig fed with Gongylonema larvae from 
beetles found in sheep manure, or from croton bugs artificially infested 
by feeding Gmigyloneina eggs from cattle, also failed to become 
infected. Failure to produce infestation in these various auimak 
indicates that the Gongylonema of sheep and cattle {G. scutatum) is 
mot transmissible to hogs, mice, rabbits, or guinea-pigs. 

“ Gongylonema larvae have been found in various species of dung 
beetles coUected from sheep manure, namely, Aphodius feimralis, 
A. granarius, A. fimentarius, A. coloradensis, A. vittatus, Onthophagus 
hecate, and 0. pennsylmnieiis. They have been developed in various 
■species of Aphodius and m croton bugs {EctoUa gennanica) by feeding 
the eggs of the Gongylonema scutatum from cattle. The feeding of 
eggs oi Gongylonema from the gullet of a hog (presumably (?. pulckrum) 
to croton bugs also resulted m the development of encysted larvae. 

“Under natural conditions the usual intermediate hosts of 
Gonglyonetm scutatum axe. probably dung beetles of various species. 

“ The life history of U. scutatum is similar to that of G. neopladicum 
of rats, mice, and other rodents, the intermediate stage of the latter 
having been found by Fibiger and Ditlevsen to develop in roaches 
{Periplaneta americana, P. orientcdis, and EctoUa germanica) and in a 
beetle (Tew&M moZitm). It is also similar to that of another rat a.nd 
mouse paraate, /S|Mfoy«era ohtMsa, whose intermediate host was found 
. by Leuckartand Marchi to be the larva of a beetle {Tenebrio moUtor).” 
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BITING FLIES, ETC. 

(32) Eobhain (J.) & Bequaeet (J.). Siir qiielqiies OestrMes iii Congo. 
[The Oestridae of the Congo.] — Bull Soo. Path. Exot. 1915. Nov. 
VoL 8, No. 9. pp. 687-696. 

In this paper the authors revise in the light of recent discoveries 
the classification of the x4.frican Oestrinae which they published in 
1913*^. In addition to the introduction of the new genus Kifhioestrus 
{Kifhia Gedoelst), they have included the Cephenomyia Latr. and the 
Pharyngomyia (Schiner). 


(33) Eobhain (J.) & Bequaert (J.). Sur quelques OestrMes dii 
Congo. [Some Oestridae of the Congo.] — Bull. Soc. Path. Exot. 
1915. Dec. Vol. 8. No. 10. pp. 765-778. 

Four species of Oestridae have been discovered in elephants in the 
Belgian Congo. Two of these occur in the stomach, one in the 
oesophagus, and one in the sole of the foot. 

The species found in the foot is Neocuterebra squamosa Grunberg, 
and it is found in the adipose tissue of the sole, or partly in the thickened 
dermal layer. This species is very scarce and all attempts to obtain 
the mature insect have failed. 

The larvae are oval in shape and biconvex. They are very slightly 
fattened from above to below. There are neither intermediate zones 
nor lateral prominences. The two cephalic segments are fused, making 
1 1 segments in all. Both surfaces show a number of regularly arranged 
rounded or toothed chitinous scales. The pseudocephalon is retracted 
into the third segment and provided with two smaU buccal hooks, and 
two antennary papillae. The anal segment is very small, and com- 
pletely retracted into a deep depression in the preceding segment. 
The posterior stigmatic plates are oval and enclosed in a deep hollow 
in the anal segment. 

The parasite varies in length from 17 to 21 mm. and from 8 to 11 in 
width. 

The oesophageal parasite is very common and belongs to the species 
Plmrgngoglobm afrieanus Brauer. It is found attached to the 
wall of the oesophagus close to the cardia. The authors have been 
able to obtain pupae in fresh faeces, and attention is drawn to the fact 
that the larvae mature in the oesophagus and are passed through the 
intestine and pupate in the soil. 

In the third stage they measure from 25 to 29 mm. in length and 
from 10 to 11 in width. The body is slightly flatter on its ventral than 
on its dorsal face, and the posterior extremity is about the same width 
as the anterior. The antennal swellings are widely separated at their 
bases and each is furnished with three ocelliform projections. The 
anal segment is rounded posteriorly and the stigmatic cavity is very 
deep. '■ The ' latter is open -to the'exterior ' through ' a . small aperture 
bounded 'by "two lips: which, are m' contact.'. The pre-anai:,:s;weUmg' is 
''Well developed', .'but 'Shows no 'transverse groove',. ' There' aremumero'US': 

Mm. Africa. YoL,2. No.' 2,'", 
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lings of spines, but there are no groups on the ventral surface. There 
,axe complete rings of spines which are composed of alternating large 
and small ones. 

The anterior stigmata are weU developed and appear as thickened 
chitinous knobs. The posterior stigmatic plates are semilunar in 
outline and show numerous false apertures. 

In the second stage the larvae are scarcely difEerent from those in 
the third stage except for their smaller size. 

The pupae which the authors have been able to obtain from larvae 
evacuated naturally measured about 15 mm. by 8 mm. When viewed 
from below their outline was practically oval. The dorsal surface 
was markedly convex and slightly swollen behind the middle point. 
The ventral surface was almost flat. 

From 20 to 21 days were required for the development of the nymph. 

In a previous communication the authors included these parasites 
with the Qefhenomyia, Pharyngomyia, and Auhcephala, but having 
had the opportunity of examining specimens of the first two they are 
now of the opinion that they should be grouped with the CalUphorinae. 

Gastric larvae appear to be very common in elephants, and the 
authors have found two distinct types, types so different that they 
are almost inclined to place them in two separate genera. 

One of the parasites found, of which the authors have been able 
to obtain the hitherto undescribed perfect insect, appears to be 
Cohboldia loxodmtis Brnnex. 

Details are given of the characteristics of the male and female 
imagines, and attention is drawn to the fact that though they closely 
resemble Cobboldia elephantis there are certain points of difference 
serving to distinguish them. 

The larvae in the third stage measure from 20 to 22 mm, in length 
by about 8 mm. at the widest part. The five anterior rings gradually 
taper to the cephalic extremity, but the posterior rings are more 
constant in size, with the exception of the last which is far narrower 
than the immediately preceding one. 

The body is biconvex and there are no intermediate zones on either 
surface. On each side there are three deep longitudinal grooves 
between which on each ring from the second to the eleventh there is 
an upper and a lower prominence. On the second, third, and fourth 
segment there is often a third smaller projection. 

As in the case of G. elephantis Steel there are no conical lateral 
swellings on the seventh to the eleventh segments. 

The posterior stigmatic plates are placed very close together on the 
upper surface of the anal cavity so that they are scarcely visible fcom 
the exterior. They are oval in shape. 

On the dorsal surface spines are present along the anterior borders 
of the segruents only. On the ventral surface the segments show Jan 
increasing number of rows of spines to the sixth and seventh segments 
where there are four rows, and posterior to this they decrease in 
number again. On the sides of the body fusiform intermediate areas 
from the third to the eighth segment show groups of spines. There 
are two or three rows of small spines on the anal segment above the 
stigmatic plates, and the lower lip of the orifice shows above the 
conical prominences two swellings crowded with spines. 
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The duration of nymphosis is 19 to 20 days. The pupa closely 
resemhles that of Cobboldia chrysHiformis^ and differs only from it 
in details of the disposition of the spines, and the rather larger size. 

Cobboldia cht^sidiformis n. sp. 

Full details are given of the male and female flies, and special 
attention is drawn to the fact that this fly presents an appearance so 
different from the other members of the genus that the authors were 
inclined at first to make a new genus for it. They bear a striking 
resemblance to Chiysudes family of the hymeiioptera both in respect 
to their general form and their brilliant greenish-blue metallic lustre. 

The larvae in the third stage are of a dirty white colour and measure 
from 14 to 15 mm. in length by about half that at the widest part. 

On the lateral swellings from the eighth to the eleventh segment 
there are conical papilla-like projections, and on the seventh segment 
there may be a very small projection corresponding with these. 

The two segments of the pseudo-cephalon resemble those of 
C. loxodontis, and, as in that parasite, the anal segment carries three 
pairs of conical papillae. The general arrangement of the spines is 
very similar to that of (7. loxodontis, but the spines are far less numerous. 

The colour of the pupae is a glistening brownish-black. The anal 
segment is completely retracted into the preceding one. The anterior 
stigmata appear as two brownish-yellow swellings mounted on a short 
peduncle. The swollen extremity is surrounded by a complete circle 
of twelve small papillae. 

The pupae measure from 13 to 15 mm. in length by 5 in width. 

The classification of the genus Cobboldia is discussed. 


(34) JoYEux (Ch.). Sur quelques Arthropodes HcolUs m Haute* 
Gu!ii6© francaise. [Some Arthropods collected in Upper French 
GuimB.]— BulL Sac, Path. Exoi. 1916. Nov. VoL 8. No, 9, 
pp. 656-659, 

The oi Amblyomma mriegatum are very numerous from 

November to February, and they attach themselves to man and 
animals. They commence to drop off at about the 12th hour, and 
continue to do so until the third day. The nymphs also attach them- 
selves to man but to nothing like the same extent. The author has 
seen only one clear case of parasitism with the adults. 

Dermanyssus galUnae and D. hirudinis are both common. 

Hippobosca maculata Leach is common, and bites all species of 
domesticated animals, but the author has never observed it to bite 
man. The whitish pupa of this fly becomes black within 24 hours 
and hatching occurs in from 23 to 30 days. 

Along the banks of the Niger and its tributaries the author has found 
both and Q. pdtpalis in the proportion of two of the former 

to" 52 of the latter. : 

The fbllowring mosquitoes have been obtained 
■'ndnMsaC:Cuhx duMmi, Pyrdophofus mdalis, Myz(m^ 
Gyaihomym fmcay Stegomym calopuSy TowrhfncMies brempal]ns,. ' 

^ Myksis has been observed once in the human subject and seven 
' ; times'in animals, the latter ^cases''being due to Chysomyia meymephah. 
The' female of "this species lays about 90 'eggs on the' skin, and after an 

(C247)\^ ■ ■ " ' c' 
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mtervai of 18 to 24 hours, the larvae penetrate into the subcutaneous 
connective tissue and there complete their development. Necrosis 
of the skin results, and the adult larva drops to the ground, where it 
pupates. 

In addition to the bovine animals already recorded by Eoveee as 
being attacked by this fly, the author has observed two cases in horses. 
The usual position of the lesions in cattle is about the mammary gland, 
and in the male about the scrotum, but the author has seen them in 
wounds of the dewlap of a zebu, and the base of the horn in an ox. 
In the horse the lesions are generally around the fetlock or near the 
frog, 

Cofdylohia miliropopJiaga is frequently a parasite of dogs and 
monkeys. 

In one instance the author found a very severe infestation with 
GustropJiilus nasalis in the duodenum of a mule. 


{35) 'NuTTAim {G-. H, F.). Ticks of the Belgian Congo and ' the 
Diseases they Qom^Y-Sull, Entom, Research 1916. Feb. Vol. 6. 
No. 4. pp. 313-352. With 48 text-figs. 

In this paper the following subjects are dealt with : The classi- 
fication of ticks, together with a short illustrated account of the species 
occurring in the Congo ; The general biology of ticks ; The special 
biology of the Congo ticks and their relation to disease. The con- 
cluding pages give information on the following points: How to 
collect ticks and what to observe ; How to raise ticks ; and an Index 
to the Congo ticks and their hosts. 

The following tabular statement regarding the ticks is included 

Index ro Congo Ticks and theie Hosts. 

Hosts, t 

Amhlyomma eohmrms, Bonitz 1909 . . cattle, lujfalo, 

* 9 , Mbfaeum» Koch 1844 .. cattle, sheep, goat, antelope. 

„ mamorcwm, Koch 1844 , . rhinoceros, Grenetta, Ch^onia, 

python. 

„ pomposanij Donitz 1009 . . cattle, mule, antelope. 

,, splendidum, G-iebel 1877 .. cattle, bufialo. 

,9 tholhm, Neumann 1899 . . elephant, horse, antelope. 

5 , ifimmulatam, Neumann 

1908 *. ,, ■■•.■ lizards.'' 

„ mriegatum (Fabricius 1794) caMle, sheep, rhinoceros. 

' Aponmnmaexornmum, Koch ISM ' .' .reptiles. 

„ Neumann 1899 . . reptiles. 

♦HoojpMto decolorat-aa (Koch 1844) * . cattle, sheep, goat. 

Bmnmrnior cifmmguUatus, Neumann 

■ :'1897;.: ' ; ..■. ,.,.■ , elephant..,; 

„ rMnooemtis |de Geer 1778) rhinoceros. 

:'*Emm>aphf salts 'hmM (Audouin 1827) . . Carnivora, cattle, sheep, goat, 

'horse.''' . 

,, pa/rmata, Neumann 1905 cattle, goat, sheep, buffalo, 

■"':' ' . /■'■■■■tj':;.antelope,, ■■■;■: ''dog, ,■■;;' Fotamo-' 

choerus. 

XEyalomma aegyptium (Linnaeus 1746) *.• caUle, sheep, etc., dog. 
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Inbex to Congo Ticks — cont . 

Hosts, t 

Ixodes rasus, Neumann 1899 . . ... cattlej dog, leopard, Hyxax. 

,, Tuhieimdus var. linibatuSf Neu- 
mann 1908 . . . . . skeep, goat. 

^Omithodorm moi(hata (Mmiaij 1877) .. man, 

MMpicentor Mcomis^ Nutt all and War- 

burton 1908 . . . . . . ■ . . korse, goat. 

^BJiipieephalus appendiculatm, Neumann 

1901 . . . . . . cattle, sheep, goat, horse, 

* ,, eapensis, Kock 1844 .. cattle, antelope, pig. 

* ,, emrtsi, Neumann 1897 . , cattle, korse. 

,, evertsi var. albigeniculatm, 

Warburtoii 1915 (n. var.) cattle. 

,, /akate, Neumann 1908.. cattle, goat, dog. 

,, lumilatm, Neumann 1907 cattle, skeep, goat, antelope, 

dog. 

* ,, sayiguineus (Latreille 1804) dog, skeep, goat. 

* ,, sinius, Kock 1844 . . cattle. 

,, supertritus, Neumann 1907 cattle. 

,, trieuspis, Donitz 1906 . . rabbit. 

^Denotes species wliick convey diseases and wkose iife-kistories are 
described in tke text. 

t Names in italics are those of hosts from which we have received 
most specimens. 

X Life-history described in the text. 

(36) Bishop? (F. C.) & Laakb (E. W.). A Preliminary Statomeiit 
regarding Wool Maggots of Sheep in the United States.---Jl. 
Economic Entomol, 1915. Vol. 8. No. 5. pp. 466-474. 

As yet the species of flies responsible for this injury to the wool in 
the United States have not been definitely ascertained, but it is believed 
ihjSit Lnoilia sericata and L. eaesar are responsible, at least in part. 

In parts of Texas two types of injury to the wool are observed. 
The first of these occurs in ewes just after lambing, which takes place 
in March and April. In this case the infestation is confined to the 
rump. In the other type of injury the process starts about the base 
of the horns in rams, the infestation being favoured by the presence 
of small wounds in this situation, which are caused by fighting. 
Formerly the flies appeared to blow only soiled wool, but during 
recent years they appear to have acquired the habit of attacking aB 
classes of sheep, clean or otherwise. 

In Texas the authors have found that the common black blow-fly 
is responsible for these attacks during the spring. 

The infestations which occur in Texas during the late summer are 
probably due to i. sericata. 

Phormia regina, the black blow-fly, is found throughout the United 
'States, but its 'seasonal distribution -varies according to the tempera-' 
ture. - In the- southern parts- it is most plentiful 'in :the 'spring, :■ but is 
active" through the winter except. for afew days during the.cold period,.- „ 
'It disappears during the hot weather. ' -In the more northern' parts thC' 
season is, during the summer.'.'-' '- 

The fly': breeds almost exclusively; in animal matter, especially 
if' it' is - in- a decaying condition, and it appears to be probable that it is 
the odour of soiled wool, particularly if blood be present, that attracts 
the flies to living sheep. It is observed that the flies do not feed on 
the droppings of herbivorous animals, 

(C247) ’ , ' c2 
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Hatching requires from 24 hours to 4 days under experimental 
conditions^ but it is probable that the period is shorter with eggs 
deposited upon living animals. The larvae complete their develop- 
ment in from 4 to 76 days, and before pupation they generally penetrate 
into the ground to a depth of three or four inches. The pupal stage 
last for from three days to a month. The periods are shorter as the 
temperature rises, but excessively high temperatures appear to hinder 
breeding. 

When caged without food adults have lived from two to eight days* 
With animal food they have lived for one to three months. 

Limlia serimta is observed throughout the Southern States except 
during the coldest periods. Reproduction does not take place during 
the winter even in the extreme south, the winter being passed in the 
larval or pupal stage in the ground. Attempts to keep adults through 
the winter in cages have not been successful. 

While P. regim is found on the ranges, L. sericaia is far more closely 
associated with h uman habitations. Garbage of all sorts, and especially 
damaged fruit, is a favourite food of the adult, but the authors have 
not succeeded in rearing larvae or even obtaining deposits of eggs on 
substances other than animal matter. 

The adult does not live for more than three days in captivity when 
starved, and when fed the period of life does not exceed six weeks. 

The interval between emergence of the adults to the commencement 
of egg laying varied from 4 to 21 days. As a rule rather less than 
24 hours is the period required for hatching. 

As measures for the repression of the condition it is suggested that 
carcases should be burnt, or if that be impracticable they should be 
buried. If they can be buried before thej become blown a few inches 
of soil is sufficient to cover them, but if they are already blown they 
should be buried to a depth of t^wo feet to prevent the flies from 
emerging. 

The lambing should be done if practicable during the winter, and 
the flock should be divided into small lots and carefully watched. 
Every effort should be made to prevent scouring. Hornless breeds 
should be encouraged. 

A hymenopterous parasite, probably Nasonia hrevicornis, has been 
found to breed freely in the puparia of a number of carrion flies, and 
as the period required for the development is short and the reproductive 
capacity of this parasite is great, it may be looked upon as an important 
check to fly breeding.' 


mSOELLANEOUS;^^^^^^^ 

(37) D.). An AraebnoM {Pneumotnber - LaniiMs 

- / and Ho®ike?): Parasitic in the Lungs of ' a Monkey 
: r G PM. d : : W 28: 

No. 4* pp. 326-330. With 1 text-fig. 

In the lungs of a monkey dying from subacute enteritis the author 
found a number of nodules varying in size from 2 to 5 mm. in diameter. 
;;|!|o;;:sinallp:;ones.;irefoJ.^ 

with indurated edges. In the iire^ state they were pink or grey and 
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contained grey granular material. Under the microscope araclmoids 
were found in the centre of them. Sections showed that the centres 
■of the lesions were composed of necrotic material surrounded ,by an 
ill-defined wall composed of mononuclears and fibroblasts. 

From one of these lesions nine parasites were obtained. Eight 
of these appeared to be females, some of which were ovigerous. 
Embryos were v^isible within the eggs. 

The full-grown parasites measured about 0‘75 mm. in length. The 
legs terminated in claws. 

A full description of the parasite is withheld until the author has 
had the opportunity of consulting the descriptions given by' other 
authors of similar parasites found in the same situation. 


(38) Weidman (F. D.). Pneumonyssxis fox% nov. sp. An AracImoM 
Parasitic in the Lung of a Monkey {Mamms rhesus). — Jl of 

. Pamsitol. 1915. Sept. VoL 2. No. 1. pp. 37-45. With 1 plate 
comprising 10 figs. 

For a short account of the occurrence of this parasite see above. 

The females measured rather less than 1 mm, in length by nearly 
0*5 mm. in width at the widest part, viz., just behind the posterior 
pair of legs. None of the internal organs could be made out, but in a 
few females an egg could be seen, and in some instances the outlines 
of a folded embryo in the interior of it. 

The head is continuous with the body both dorsally and ventrally- 
There are no eyes. The rostrum projects slightly, is triangular in 
shape with a rounded apes, and shows on its dorsal surface a wide 
groove. The hypostome is quadrilateral and shows a slight median 
anterior marginal peak. A shallow furrow runs along this in which 
are placed 8 to 13 blunt teeth directed downwards and forwards. 
The mouth parts are retracted. Full details are given regarding the 
structure of the legs. 

The first pair of legs has two arched dorsal claw^s, the extremities 
overhang or touch a pointed ventral projection. The second pair 
terminates in a short broad caroncle with two strong claws attached 
to its dorsum intemally. The third pair terminates in a maimer 
exactly similar to the second. The hooked caroncles and the hooks 
on the fourth pair of legs are more slender and elongated than on 
the preceding pairs. 

The cuticle is soft and has an appearance resembling very fine 
morocco leather ; this is especially marked in certain areas. 

The vulva lies ventrally in the middle of a transverse ridge joining 
;the fourth coxae. , It is longitudinal, fissural, and short, , and is flanked 
by narrow 'plates. ' It appears to be'eontinuous above with the posterior 
angle of a lateially elongated triangular opening. The intetines are 
■'indicated'' by , two tortuous black’ lines which lie lo'ngitudinally close, tO' 
'■:■ the dorsal cuticle. 

' A single parasite judged to' be a male,^ from its .smaller size was 
'discovered.. This,, parasite measured,. 0*55; by 0*25 mm. There was 
no vulval orifice, but a speciah anterior ventral orifice., , Otherwise it 
was'wery similar in its .general features to 'the females. 
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The genital orifice is a small circular orifice immediately behind the 
hypostome, ' From this a tube leads posteriorly for some distance 
just under the ventral cuticle. • . 

A larval form was found which appeared to have escaped from a 
female, close to which it was lying, as a result of rupture of the latter 
during manipulation. This parasite possessed only six pairs of legs, 
and was about the same size as the male above referred to. 

The parasite appears to be different from the four species occurring 
in the same situation already described. The classification of the 
parasite in the genus Pneumonyssus is only tentative, and it is pointed 
out that the position of the genital orifice of the male places the parasite 
close to, if not in, the Gamasidae. 

(39) Healy (D. J.) & Gott (E. J,). A Filterable Organism isolated 
from the Tissues of Cholera Hogs.— JL Jn/ecl Dis. 1916. Jan. 
Yol. 18, No. 1. pp. 124-127, With 1 plate. 

The work reported in the present paper arose out of the discovery 
by Healy and Smith that an extract of mesenteric glands could be 
used as antigen in complement-fixation reactions. The evidence 
indicated that the antigen was specific. It is noted that in the original 
preparation the glands had to remain for at least eight days at 4° C. to 
allow the antigen to develop, and also that passage of the preparation 
through a Pasteur-Chamberland E filter removed it. The pre- 
paration of glands referred to was originally made in an attempt 
to isolate a filterable virus from them. Since in these experiments 
the extract was always passed through the filter immediately after 
theglands had been ground up with sand and the results were invariably 
negative, it occurred to Healy that the reason might be that the 
organisms were present in too small numbers, and that if the extract 
were allowed to stand at 4° C. to allow of a possible multiplication the 
subsequent filtration might not completely stop the organism. 

The mesenteric glands of some infected pigs were dissected out with 
sterile precautions and ground up with sand. They then had added 
to them ten times their weight of 1 per cent, neutral glucose beef 
broth and were left at 4°C. for five days. During this period active 
fermentation occurred. The liquid was then passed through a reburnt, 
tested, sterile E filter, the period required being 40 minutes. The 
brilliant filtrate was divided between two Erlenmeyer flasks. One of 
these was placed in a Novy jar and the oxygen exhausted. The other was 
sealed with parajfin and placedin the airj Both flasks were kept at 4^0. 

No growth developed in the flask in the Novy jar. In the other 
there was visible growtff^ fe the fourth day, which continued for 
about two weeks. This growth took the form of a very fine sediment 
which was easily disturbed by shaking. The flask which had originally 
been placed in the Novy jar when sealed with paraffin and placed in 
the air developed an exactly similar growth from the 7th day. This 
experiment was repeated three times with the same results. 

The authors have found that the organism grows best at 37° C. in 
extract of mesenteric glands to which 5 per cent, glycerin has been 
added. Under these conditions there is visible growth after 24 hours 
and the maximum is reached in about three days. No growth takes 
place in the absence of oxygen, nor in^ any of. the ordinary culture 
media. No subcultures have 'been- obtained. ^ . ■■ 
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The original extract of the glands is slightly acid in reaction, and 
this acidity increases with incubation. No growth takes place if the 
medium be neutralised. 

In hanging drop preparations it is .seen that the organism is non- 
motile. It occurs in very small clumps showing many minute bright 
points. Individual organisms cannot be clearly distinguished. 

Ordinary aniline dyes do not give good results, but under proper 
conditions good results are given by Giemsa, 

A three-day culture grown at 37^ C. was centrifuged and smears 
made of the deposit. These were allowed to become -dry in the air, 
and were then fixed in methyl alcohol for an hour, rinsed in distilled 
vrater and again air-dried. They were stained with a warm solution 
of Giemsa containing 50 drops to 50 cc. and accurately neutralised. 
After staining the preparations were washed in distilled water, air- 
dried and mounted in xylol balsam. In such a preparation the 
organisms are clearly seen as minute lilac coloured bodies embedded 
in a paler lilac coloured material which in the fresh preparations had a 
gelatinous appearance. 

The organism appears to be either a coccus or a very short bacillus 
about 0*2-0 *3 microns in diameter. 


(40)' Gbaham (R.) & Himmelbebger (L. R.). ' The ¥alu© of ¥iriil©iit 
Salt Solution in tho Production of Antihog-eholera Serum fey the 
Intravenous Method,— JL Infect. Dis. 1916. Jan. Vol 18, No. 1. 
pp, 118-123. 

The authors have taken up the work first suggested by Cbaig and 
Bobbins of attempting to increase the yield of virus from pigs by 
injecting normal salt solution into the peritoneal cavity and leaving 
it there for some hours before slaughter. They have however used thC 
virulent salt solution thus obtained for intravenous injection instead 
of subcutaneous injection. 

They have found that the best results are obtained when 25 cc. 
per pound body weight of 0*9 per cent, salt solution are injected into 
the peritoneum five or six hours prior to slaughter, the salt solution 
being withdrawn with aseptic precautions afterwards. 

The amount of blood obtained when this plan is adopted is from 10 
to 20 per cent, greater than ordinarily, and from 40 to 70 per cent, of 
the salt solution injected is recovered. 

Salt virus and blood virus were first used for hyperimmunisation 
in mixtures containing respectively. 1,' 2., and 3 parts of blood to 3, % 
and I part of salt virus. The dose of the mixture was 7 cc. per pound 
weighty 

The sera of these three animals proved to be protective. 

."Subsequently a number of- other mixtures were used,,but'in general 
the proportion of blood virus to salt virus was 60 to 40, the dose being 
7,'gc. per, pound body weight. The- serum obtained by this procedure 
was .efficieiit for the protection of;pigs against '2 cc. ' of virus,;- - , - 

; It'is not contended that the salt virus is as -virulent, as the blood virus,,', 
but- it is shown that the mixture is effective for the production of serum., 
and it is suggested' that if a higher. concentration of salt soiufron were 
introduced''-,'into. ' the -peri a higher degree "o£ viiuleiice 

woidd';.be.'acquired.-,-,by.it«;. '- 
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On tlie basis that a viras pig yields about 10 to 15 cc. of blood- per 
pound body weight, the injection of the salt solution into the peri- 
toneum, increases the yield by from 200 to 500 cc. Including the blood 
viras and the salt viras the total yield of viras is increased from 75 
to 80 per cent. 

(41) Railliet (A.) & Henry (A.). Le parasite de la iermite grann- 
leus© ies equldds* [The Parasite of Granular Dermatitis in 

, Equines.] — Bull. 8oc. Path. ExoL 1915, Nov. Vol. 8. No. 9, 
pp. 695-704. With 8 text-figs. 

The authors deal at some length with the evidence upon which they 
base the conclusion that the parasite present in summer sores does 
not belong to the genus Eilaria, but to the Spiroptera, and that it 
should in reality be classed in the genus Habronema. 

With regard to the manner in which the embyxos gain access to the 
subcutaneous tissue, the authors are inclined to think that the embryos 
are passed out from the stomach and reach the exterior with the faeces, 
and that they penetrate the skin in the same manner as the larvae of 
the ankylostomes, and that the rubbing due to the irritation thus 
set up is responsible for the production of the sores. 

(42) Oarpano (M.). Sulla viruienza del sangue degll animall Infattl dl 
paste bovlni. [The Infectivity of the Blood of Animals infected 
with Rinderpest,]’ — La OUnica Veterinaria. 1915. Dec. 15. 
Vol 38. No. 23. pp. 901-915. 

As a result of some observations carried out in Eritrea, the author 
arrives at the conclusion that the blood in cases of rinderpest may not 
be infective during the stage of the disease that is characterised by 
symptoms indicating gastro-intestinal disturbance, nor at the time of 
death. 

(43) Abmflelb (J. M.), Some Important Cattle Diseases in Morth*- 
West Rhodesia not mentioned in Text-Books. — Vet. JL 1915. 
Dec. VoL 71. No. 486. pp. 583-684. 

The author records the occurrence of a disease somewhat resembling 
three-day sickness, but differing from that disease in that the animals 
showed stiffness in the hind limbs for many weeks, and became very 
emaciated ; and also a condition which he termsl^ posterior paralysis ” 
which has caused losses among imported bulls. The latter disease has 
only been observed during the last two years. Nothing is known 
regarding the cause of either of these conditions. In some cases the 
disease is acute and in others chronic. The author has seen a case 
terminate fatally in three weeks. Although the disease has been most 
frequently observed in imported animals, and in cross-breds, cases 
have also'-been seen:in native animals.- ■ 

-■"(44), Bevan'PjI E. W.). - A'Simpte' Method ' 

the Agglutination Test from Cattle SuspeeM to be suflering from 
Contagious Abortion. — JL Comp. Path. & Therap. 1915. Dec. 

, Vol^ 28. * 

Owing to the difficulties associated with the obtaining of sterile 
blood under the conditions prevailing on the veldt, a number of tests 
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were carried out witli the object of ascertaining whether any antiseptic 
mixture could be added to Hood to prevent putrefactive changes 
occurring in it. It was found that a 3 per cent, solution of boracic 
acid in normal salt solution, when added to the blood in the proportion 
of one part to five, was quite efficient for this purpose, and that such 
addition did not render the serum unsuitable for the test. 

For the collection of the blood tubes were prepared in the following 
way :« — Pieces of glass tubing three inches long and with a bore of 
4 mm. and an external diameter of 6 mm. were drawn out at each end, 
so that the tapering portions did not exceed one inch in length, and the 
ends were clean cut. If the tubing was larger than this the capillary 
attraction was not sufficiently great, and the blood tended to run into 
the tube and close the opposite end. If the point w'ere too finely 
tapered the blood tended to coagulate in the point. 

In taking the blood the best method w'as found to be as follows : — 

A cut was made on the lower margin of one of the ears, preferably 
the left, so that the blood flowed too freely to coagulate. 

A quantity of the boracic solution was drawn into the pipette the 
point of which was then applied to the drop of blood on the edge of the 
ear, the tube being held horizontally. 

When the blood has been collected the ends of the tubes are sealed 
in the flame of a spirit lamp, or if that be not available they may be 
plugged with sealing wax. 

By adopting this method it has been found possible to test every 
sample sent in to the laboratory, whereas when the blood was with- 
drawn from the jugular 50 per cent, of the samples had to be rejected 
owing to contaminations having rendered the blood quite unsuitable 
for the test. 


(45) Boerker (F.) Jr. Natural Haemolysiiis in Normal Morse Serum,— 

Jl InfeeL Dis. 1915. Nov. Vol. 17. No. 3. pp. 497-499. 

Conclusions; — 

Of 200 sera examined for antisheep haemolysin, 1*5 per cent, were 
found capable of producing complete destruction of these cells in the 
amount of 0*4 ce. 

‘‘ Horse serum "was found to possess the property of dissolving the 
red cells of the dog without the aid of complement. 

Native haemoiysins for the cells of the guinea-pig, hog, goat, cat, 
white mouse, rabbit, chicken, and man were not found.’’ 


' (46) KonMER,{J. A,), Trist :(M. E.) & Heist (G. D,).' ■ Complameil 
■ Fixation In Intestinal Parasitism of Bogs.— Jl: Itifecl' Dia. ' ' 1916.„ 
■■ , Jan./ ■ Vol. 18. No. 1.. pp. 88-105. , 

; The authors were induced, to.carry' out the investigations described 
, in , this , paper by the Tact that ' /in .superficial diseased conditions such 
m 'ringworm', positive, complement fixation, tests' can be obtained. 
,'Dogs wer.e/ select#,, on account of', the abundance of material available, 
/'and' ' tiie'/'",'po'ssibility , ,of controlling" - the ' results fey post-mortem 
examination.,,,' . 



42 


Miscellaneous. 


[Marck, 1916. 


As, antigens extracts in salt solution and alcohol were prepared from 
various worms that are frequent inhabitants of the intestine of the dog. 
In addition to these an extract of Strongylus gigas was also used. 

The salt solution extracts^ W'ere prepared by grinding up 4 grams of 
washed parasites with sand and powdered- glass and suspending the 
resulting material in 100 cc. of salt solution containing 0*5 per cent, 
carbolic acid. The mixture was shaken for 24 hours in a shakeij, 
incubated for several days at 37^^ C., and then filtered and stored. 
These extracts were found to be rather variable and to require titration 
before every experiment, - as , the anti-complementary units present 
varied considerably. 

The alcoholic extracts were made with absolute alcohol in the same 
manner, except that the incubation was continued for a longer time. 

One of the difficulties encountered in the course of the observations 
was the frequent occurrence of non-specific complement fixation. 
The sera were therefore generally used in both the active and inactivated 
state. The dose was generally about 0*1 cc. 

Another difficulty was the impossibility of ascertaining the duration 
of the infestation, and the difficulty of excluding infestations on the 
basis of a single or multiple negative examination of the faeces. It is 
unsettled whether antibodies persist in the body after the expulsion 
of the parasites. 

Tabular statements of the tests carried out with various extracts 
are given, the results of which are also summarised. 

Tests were made with serum from 172 dogs, but in 62 instances 
proper examination of the faeces could not be carried out. 

From these the following information may be gained : — 

Of 36 dogs, the sera of 10 gave positive results with salt solution 
extracts of Ascaris canis. The sera of only two of these dogs gave 
positive results vith alcoholic extracts of the same parasite. Positive 
results were obtained with alcoholic extracts of Ascaris lumbricoides 
in the case of 11 dogs, and of these five had given negative results with 
the two extracts of Ascaris cams. 

In five dogs which were infested with T, serrata three yielded positive 
results with the salt solution antigen, and four with the alcoholic 
extract antigen. None of these reacted to an alcoholic antigen 
prepared from T, saginata, but four dogs infested mth' Dipylidinm 
cawmwm gave positive results. 

Thirty-four dogs infested with Trichocephahs were tested 

with salt solution extracts, but the result w^as negative in each case. 
Sufficient parasites were not available for the preparation of an 
alcoholic .extract,;.' - 

In a considerable number of cases positive results were obtained 
with sera from dogs in whose faeces no ova could be discovered. The 
tabular statement of these tests does not include those in which the 
serum control tube showed an anticomplementary state of the serum. 

In a previous paper the authors have shown that inactivating normal 
rabbit and dog serum by heating to 56^^ C. for half an hour greatly 
increases the antilytic activity and the percentage of non-specific 
complement fixations. But heating to 62^ C, tends to remove a large 
amount of the non-specific antilytic complement fixing substances 
without materially decreasing the amount of antibody. 
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In general it appeared that a higher percentage of positive results 
was obtained when alcoholic extracts were used than when salt solution 
extracts were employed, and that tapeworms were more likeh^ to give 
rise to antibodies than round vforms. It would further appear that 
the antibodies are not highly specific. 

Experiments in which descending doses of serum were used showed 
that the tapeworms and the round worms produced antibodies almost 
specific for themselves, but not highly specific for difierent ivorms 
belonging to these groups. 

Yery similar results were obtained when rabbits were immunised 
with extracts of the parasites, and their sera tested with homologous 
and heterologous antigens. 

(47) Saetory (A.). Presence du Sporotrichim beimnanni ie Beurin* 
et Gong, sur un 6pi de [The Presence of SpoTOtricImm beur~ 
manni on an Ear of Corn .] — CK R. Soc. Biot 1915. Dec. 31. 
VoL 78, No. 20. pp. 740-742. . . 

The author cultivated the parasite from an ear of com vrhich was 
thought to be infected with rust. 

Cultures were obtained in the first instance on simple agar and on 
Sabouraud’s peptonised glucose agar. A mycelium composed of 
segmented filaments 2 microns in diameter developed in a week. 
Conidia were present along the sides and at the extremities of the 
filaments and the side branches. The spores were p 3 niform and 
attached to the filaments by very slender pedicles. They measured 
from 3 to 6 microns in length and from 2 to 4 in breadth. When 
mature they were oval in shape. 

The colonies on Sabouraiid’s medium presented the typical wrinkled 
appearance on the surface, and gradually changed in colour from white 
to coffee coloured and then to a brown black. 

The parasite was cultivated on glycerinised potato and carrot, 
the latter acidified with 3 per mille tartaric acid, peptone agar, broth, 
glucose broth, glucose gelatin, coagulated serum, milk, starch, white 
of egg, haemoglobin, urea, ammoniacal salts, and peptone water. 

There was no transformation of starch into dextrin, no liquefaction 
of the egg-white, no fermentation of the urea, nor alteration in nitrates 
and nitrites. Gelatin was liquefied, and there was no formation of 
indoL Glucose, galactose, levulose, saccharose, and maltose were 
fermented, but lactose, dulcite, and mannite were not. 

Passage of the parasite through the lai exalted its virulence 
and eventually the organism produced a rapidly fatal septicaemia. 
Agglutinins and antibodies could be detected in the blood, and positive 
complement fixation results were obtained. 

The author refers to Gotjoirot’s discovery of the parasite on, plants 
in;thevAlps. ■ ■ 

' ,L 0 charbon bact6rldlen:'daM le region' 

' 'Constantine; [Anthrax in :the'. Neighbourhood of Constantine,:]—- 
Soe. Path. Exot ' 1916.'' 'Feb.' ■ Vol. 9. No. 2. pp. 79-^1. 

Tn'this''short paper the authors draw, attention to the occurrence of 
atypical cases of anthrax among bovine animals. In some instances 
outbreaks: of the disease/h occurred, ^ but other isolated eases have 
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■been encountered. In some of these cases a diagnosis would not 
ha%^e been made unless microscopic examination had been resorted to 
on account of the absence of symptoms and the usual lesions. Cases 
have come under observation in which the spleen was practically 
normal in size and colour, and in others the blood appeared to be 
partially coagulated. It was only after the carcase had been skinned 
that blood-stained exudates were found in the subcutaneous tissue 
and between the muscles. In two animals the only lesions were 
haemorrhagic mediastinal glands. 

Diagnosis has been established in these cases by microscopic 
examination and by cultivation. 

These facts emphavsise the importance of very careful inspection of 
meat. ■ 

The authors have not observed any cases of the disease in animals 
other than of the bovine species, and the majority of cases have 
occurred in animals imported from France, or among the progeny of 
such animals crossed with local breeds. The indigenous cattle are 
not immune. 

In three outbreaks protective serum obtained from the Pasteur 
Institute at Paris has been used with exceedingly good results. During 
1915 vaccination was employed on a large scale and a few cases have 
been observed among unvaccinated animals only. 

In no case has the vaccination been responsible for death. 

(49) CoHREUB (Charles). Cachexia ossea dos equideos-— Cachexia veriUK 

, Bosa dos equldeos — Cylicostomose, ■ (Vulgarnienfe, no Brasil; 
Cara inehada). [Osseous Cachexia of Horses — Verminous Cachexia 
of Horses — Cylicostomosis. Vulgarly called in Brazil, Swollen 
Face.] — Arch, BfaMleiros de Med. 1915. Aug. Vol. 5. No. 8, 
pp. 323-348. 

By the above names the author distinguishes a disease of horses 
which is in his opinion due to the presence of the intestinal worm, 
Cylieostomum tetracanthum. It occurs throughout Brazil from north 
to south, where it chiefly affects young horses imported from Europe, 
especially thoroughbreds. It has been already describeji by Geemaim, 
Caeougeaxj and others as occurring in Tonkin, Madagascar and other 
tropical localities, and its presence in Brazil w’as first noted by Lora 
in 1910. [The author gives no references to the literature of the 
'subject.]; ■ 

The author having had the opportunity of making numerous post- 
mortems on horses dead of this disease has found in all of them the 
. intestinal worm, already mentioned, - and therefore attributes the 
symptoms; to ; its presence.' ' The . disease is common' ; in racing stables 
near Rio de Janeiro, where young imported thoroughbreds are trained.. 
The ova of the worm can be found in the faeces, and the manure from 
these stables is often spread on grass land, which is then moused for 
hay or green fodder. The disease is thus propagated. The animals 
present a gradually increasing cachexia followed by fragility of the 
bones, which results in numerous spontaneous fractures necessitating 
slaughter. In the final stages the maxillary bones are attacked by a 
rarifying osteoporosis, accompanied by swelling, to which the vulgar 
name of Swollen face ^I'i^"appE6di ' "The author scouts the idea that 
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this, cachexia is ia any way due to malnutrition, or to deficiency of 
lime in the soil, because cattle and sheep pastured on the same ground 
are totally exempt from the disease, and moreover do not present signs 
of rickets. 

Regarding the disease as due to the action of a toxin on the haemo- 
poietic system, the author recommends the internal use of arsenical 
preparations, and accordingly, has tried cacodylate of sodium, 
arrhenal, atoxyl and salvarsan in doses ranging from 60 to 120 
centigrammes given intravenously two or three times a w^eek, for from 
four to eight consecutive weeks. As a vermifuge, the author recoin- 
mends for young horses from one to tw'o years old the following 
bolus : — ‘ 

Thymol . . . . . . . . 6 grammes. 

Santonin . . . . . . 50 centigrammes. 

Aloes . . . . . . . . 6 grammes. 

Hard soap, sufficient to form a bolus. 

S. One to be given every two to four days. 

For a horse from two to three years of age, the dose should be 
increased by 50 per cent., and for one over three years, by 100 per cent. 
The dose should be repeated till three or four have been given. 

The author believes that he has obtained excellent results from this 
treatment with horses in the early stages of the malady, some of them 
having been able to win races within two months of the cessation of 
treatment. As a preventative, the burning of all manure from infected 
horses, or its burial in cultivated soil, is advised, instead of allowing it 
to be spread on grass land.* 


REPORTS. 

(50) Punjab, Annual Report of the €amel Speelallst. [Ckoss (H. E.).] 
21 pp. 1915. Lahore: Superintendent, Government Printing. 

, . [Price2d.]:: V 

In connection with the question as to whether other animals are 
susceptible to camel surra only a small number of experiments could 
be carried out, on account of pressure of other work. The results 
appeared to indicate that dogs are susceptible, but goats insusceptible. 
One experiment was , carried out in- which the^ camel strain was 'passed 
through a pony and then again inoculated into a camel.. This single 
result appeared to indicate that passage through a pony attenuates' the 
virus for the camel. 

: Treatment,— Sixty-eight animals ' were ' treated by the ''' arsenic 
alone ’’ method or by the arsenic , and soamin method. Of these 
54' were reported as cured and 14 'died, 

, ,, .; E^eriments in the treatment of the disea'Se have been or .are being 
'.carried "Out, ' Iodine,, carbolic acid, sodium, bicarbonate.,, potassium 
.permanganate and borax have been tried, but no good results have' 
b'eennbtained, with any, o.f them. ^ 

' :With"a"View to, protecting camels from the bites,. '.of blood-sucMng' 
'flies a number of investigations were made info the proBertie'S,pomessed 
I'^by various'subsfonc purpose., , 

, ' * Stomarlsed by Br. J. 
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, The conclusion arrived at was that the only emulsion that was of 
any use was one of chirpine oil in the proportion of 20 to 40 ounces to 
a gallon of water. The aiiionut sprayed on each camel ^should be about 
four pints. Even this emulsion vras not of any great value from a 
practical point of view as it was efi&cient for only about three hours. 
If the emulsion was made with 80 ounces of the oil to two gallons it 
was found that blistering of the skin resulted. 

Inspection of castrated camels indicated that those castrated at 
seven years and upwards were much better animals than those 
operated upon earlier. 

Experiments showed that the best purgative for camels is magnesium 
sulphate, the dose being from IJ to 2 pounds. Next in order with 
the doses ate: Kamala, 8ozs.; croton oil, 3| drachms; aloes, 
3|ozs. of solution; gamboge, 3ozs. ; and linseed oil, 4 pints. Two 
grain doses of eserine and pilocarpine given subcutaneously give 
satisfactory results* 

(51)' Gold Coast. Annual Report of the Veterinary Department 1914. 

[Beal (W. P. B.).] 18 pp. With a map, 3 plates & 1 chart. 1915. 

London : Waterlow & Sons, Ltd. 

Trypanosomiasis. — The disease caused in equines by T. camlhoui 
is less serious than that due to T. pecatdi. In many cases of infection 
by the former parasite there are no clinical symptoms save dullness 
and elevation of temperature. In the disease produced by T. pecaudi 
there is swelling along the belly and oedema of the sheath and testicles. 
Filling of the legs and enlargement of the submaxillary glands are 
more marked in cases of pecaudi infection. 

In the case of cattle similar effects are seen, the cazalhoui infection 
being far less severe than the infection with T. pecmdL It is said that 
cattle under good conditions infected with the former parasite may 
show no evidence of ill health. 

Beal has come to the conclusion that T. mnum is identical with the 
trypanosome which he refers to as T. camlbouL 
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(87) Watson (Minnie E.), Some Mew Gregarine Parasites from 

Artbropoda, — Jl. of Parasitol. 1915. Sept. Yol. 2. Mo. 1, 
pp. 27-36. Witii 2 plates comprising 20 figs. 

Miscellaneous. 

(88) Beguet (M.), Musso (L.), & Sergent (Et.). Troisieme oani- 

pagne coutre les Acridiens (Sehistooerea peregrina 01.) eii 
Algerie an Moyen dn Coccobaeillas acridiormn d’H4relle. 
Mote Preliminaire. [Third Campaign against Bchistocerca 
peregrina 01. in Algeria with the Goeeohaeillus acridiormn 
of d’Herelle.] — Bull. 8oc, Path. Exot.^ 1915. Mov. YoL 8. 
Mo. 9, pp. 634-637. 

(89) Castellani (A.) & Jackson (T. W.). Motes on Certain Insecti- 

cides.-— JL Trop. Med, S Myg.^ Mov. 15. VoL 18. 

Mo. 22, pp. 253-255. 

(90) Chalmers (A. J.) & Haddad (G.). Streptoeoecus equinim 

Septicaemia in the Anglo-Egyptian Sudan. — Jl. Trop, 
Med, Ryg., 1^1^. Dec. 1. Yol. 18. Mo. 23, pp. 
.■265-269., 

(91) Pox (H.). Pancreatitis in Wild Animals. — Jl, Comp, Path. 

Therap, f Dec. Vol. 28, Mo. 4, pp. 298-312. 

(92) Gupta (M. C.). Anthrax in Elephants.— 7eft JL, 1915. Mov. 

Yoi. 71. Mo. 485, pp. 522-530. With 2. text-figs. 

(93) Hall (I. C.), & Stone (E, Y.). The Diphtheroid Bacillus of 

Preisz-Mocard from Equine, Bovine, and Ovine Abscesses, 
Ulcerative Lymphangitis and Caseous Lymphadenitis.— 
Jl, Infect. Di$„ 1916., Peb. YoL 18. Mo. 2,, pp. 195-208. 

(94) d’HERELLE ,(P.). La''campagne contre, les sauterelles,, ,en 

Timisie. en 1915, '• -[The Campaign against , Locusts in Tunis 
during 1915.] — Bull. Boe, Path, Exot^ 1915. Mov. Yol. 8. 
Mo. 9,pp. 629-633. 

;{95) Velu (H4 & Bo'UIN (A.). '-'Essais de destruction de BcMstoeerea 
peregrina, Olivier, an Maroc, par remploi des, cultures 
microMennes {OocGoba^oillm cmidiofwnd'KeTeUe.) [Attempts 
, to destroy BcMstoeeTca p&regrina with Cultures' 'Of 

' the Coecobadllm acridioTum of dCB.Stelle.'l— Bull, Boc, Path. 
"J ,J?£roL, 1915. 'Mov. ,YoL'8. ' Mo. 9, pp.. '638-641, 
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(96) Strickland (G.). Observations on tbe Blood In East Coast Fever 
of Cattle. — Parasitology. 1916. Jan. VoL 8. No. 3. pp. 244-248.. 

In this paper are recorded a few observations made bv the author 
in 1911. ^ ^ . 

A small series of blood counts made with the blood of cows prior to 
infection with East Coast fever and within a day of death showed that, 
as is generally recognised, there is only a very small amount of blood 
destruction in this disease. On the other hand the number of cor- 
puscles present in the blood of a dog infected with Piroplasma cmin 
was found to diminish by about half a million per day. 

Haemoglobin estimations were mad^ by Barcroft’s method, 
which essentially consists in measuring the pressure of oxygen given 
ofi when a given volume of fully oxidised blood is reduced by potassium 
f errocyanide, the pressure in the case of a known weight of haemo- 
globin being known. This method is very delicate but too complex 
for ordinary purposes. 

The results indicated that the amount of haemoglobin present in 
the blood does not undergo any sensible alteration. 

In estimating the specific gravity of the blood the drops of blood 
were placed in jars containing mixtures of alcohol and xylol of 
different specific gravities. It was found that there was a slight 
decrease of specific gravity in each case. 

Estimation of the white corpuscles present in the blood showed that 
there was a very marked leucopenia. In a dog infected with Piroplasfm 
cawis there was distinct leucocytosis. 

Differential counts were made on three occasions with the blood of 
one cow. About a week after the appearance of the parasites in the 
blood the eosinophiles numbered 13 *6 per cent. Subsequently this 
figure fell to 2. The leucopenia was foimd to be due to a relative 
decrease in the number of cells other than the poljunorphonuclears. 

(97) Yakimoff (W. L.). Apropos' de. !a note' de ■ M. Sodham'-'Snr;' 

Theileria Qvk. [A propos of Eodhain’s Note on Tlmleria 

>Soc, Jxot. 1916* Apr. VoL 9. No. 4. p. 201. 

In connection with the paper recently published by Eobhaift 
regarding the occurrence of Theileria <m$ [see this VoL 4, 

No. 1, VP. 12'-14], the author draws attention to the fact that at the 
Third Eussian Veterinary Congress at EJiarkow in 1913 he announced 
his discovery of a parasite of the Theileria type in sheep in Turkestan. 

(C270) Wt.PlO/4. 1000. 6.16. B.&F.Ltd. Gp.11/5. A 
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TEYPANOSOMIASIS. 

(98) Woelfei*(K.) Beitrag mr KeEntms der Tsetse {Glossim morsitans) 
uiw! der Trypanosomiasis. [Tsetse Flies {Ghssina morsitans) and 
Trypanosomiasis.] — Zeitschr.f. InfeMionskranhL parasit. KrankL 
u. Hyg. d. Haust. 1915. Aug. VoL 17. No. 1-2. pp. 19-36. 
With 1 map. 

This paper is a revised summary of two papers published in 1911. 
Tsetse flies are widely distributed through German East Africa, 
the largest infested area being Tabora, occupying the greater part 
of the western half of the Protectorate. According to the natives 
there axe certain areas which have been invaded by the flies 
comparatively recently, and there is other evidence in support of this 
statement. 

The first record of their occurrence in the district north of Tabora 
town is that of Lichtekfelb in 1907. Since that date they have 
steadily increased in numbers. 

The flies are found not only along the course of the rivers and streams, 
but in the wooded country everywhere. As a general rule the flies 
are more numerous where game abounds. Contradictory views have 
been expressed by diflerent observers regarding the seasonal distri- 
bution of the flies. The author’s obseirvations indicate that they 
generally increase during the rains and reach their maximum just at 
the beginning of the dry season. 

No rule can be laid down with regard to their activity during the 
day, but it is exceptional to find them active before 7 a.m. Between 
noon and 3 p.m. they do not appear to be so voracious, but from that 
time to sunset they are extremely active. There are, however, many 
exceptions to these indications. 

The nature of the weather does not appear to exercise any marked 
influence upon their activity. 

The flies cannot exist in bare country, and it was found by experiment 
that in wooded country the clearing of a space three hundred metres 
wide on either side of a road was not sufficient to keep it clear of flies 
during the dry weather. The flies are unable to live at altitudes 
greater than 1,300 to 1,400 metres. 

Man, mammals, birds, and reptiles are all preyed upon by tsetse 
flies. In the case of man they generally settle upon the back or the 
neck, but in animals they more usually select the under side of the 
body where there is shadow. 

Examination of 642 flies showed that 3 per cent, contained trypano- 
somes. In difierent districts the number ranged from 1’5 to 10 per 
cent., the latter number being registered in an area where very few 
flies' were examined. ■ ■ 

Th^ blood of sixty-one animals was examined in smears and thick 
filniB, and trypanosomes were found in four. In ten cases dogs were 
inoculated without success, and in six instances attempts were made to 
cultivate trypanosomes, but no positive results were obtained. 

Nagana is very common among the domesticated animals. Native 
donkeys and cattle appear to recover spontaneously. Attempts to 
treat infected animals with atoxyl and arsenic yielded very uncertain 
results. In two cases animals treated with the former drag developed 
amaurosis, but this was not certainly due to the drag. Salvarsaii and 
trypasafrol also failed to efiect cures. 
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(99) Fiobi (C.) & Delab-oe (Mme. P.). An snjet dn dimorpMsine du 
Trypanosome de Mazagan. Deuxieme Note. [The Dimorpliism 
of the Mazagan Tr}^anosome.] Bull, Sac. Path. Exot. 1916. 
Mar. YoL 9. No. 3. pp, 130-133. With 1 plate, coinpxisiiig 
19 figs. 

The authors in a previous communication have shown that the 
polymorphic trypanosome vrhich they found in a naturally infected 
horse, when passed into white rats tended to become monomorphic, 
the parasites without a free flagellum becoming more scanty. 

The strain after passage through two dogs was inoculated into a 
rabbit, and in this animal the dimorphism of the parasite was well 
maintained. Sixty-one parasites were drawn and measured, and the 
results showed that apart from the slightly shorter length of the 
flagellum of the trjrpanosome in the rabbit, there were no material 
differences from the parasite as it occurred in the naturally infected 
horse. 


(100) Yakimofp (W. L.) & Wassilewsky (W. J.). Le traltement 
de la trypanosomiase des ehameaux du Turkestan russe. [The 
Treatment of Camel Trvpanosomiasis in Russian Turkestan.] — 
Bull Soc. Path. Exot. 1916. Apr. Vol. 9. No. 4. p. 230. 

In this preliminary note the authors summarise the results that they 
have obtained in the treatment of mice infected with the camel try- 
panosome by means of various drugs. 

With atoxyl administered in full subtoxic doses relapses always 
occur, and arsinosolvine yields similar but slightly inferior results. 

Salvarsan is the best drug for the treatment of the infection. 

Emetic acts successfully only when doses that are almost toxic are 
given. ; 

Trixidin is a good remedy ; the minimum dose to effect a cure is 
O’OOl g. per kilo. 

Trypanblue fails even when toxic doses are given, and dianilUue 
gives slightly better results. 

Repeated injections of either atoxyl or emetic fail to effect permanent 
cures. Similarly, atoxyl or emetic in combination with trypanblue or 
dianil blue have not yielded any positive results. 


XlOl) ' Yaeimoep (W. L.) & ScHO'KHOR (N. j.). a propos du Trypam^ 
somatheileri au Turkestan tmse, [TrypOfmsoma in Russian 

Turkestan.]— Bull. Soc. Path. Exot. 1916. Apr. Vol. 9. No. 4. 

',,,p.'229. ■; , , 

In ''1913'.th0 authors announced the. discovery of Y. theileri or .'a' 
related type in the blood of cattle at Taschkent by cultivation in 
lordinary '' broth. , Examination .of 'blood. from' 1,000 animals'' by dhe, 
' mcroscope Tailed .'to /reveal .a ■ single trjpjaimsome. 

.t, 'They now.'..'Btate' that they '■ .have'', found' a' tr}T>a of this type 

:inthe course of 'the examination of "193 liver smears. . ■; 
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(102) Eobhain (J.) & Van den Branben (F.)* Snr la receptivity cle 
la roessstte^ Cynonycteris straminea, aux differents virus de 
trypanosomes africains. [TFe Susceptibility of the Flying-Fox to 
Different Strains of African Trypanosomes.] — Bull. Soc. Path. Exot, 
1916. Apr. VoL 9. No, 4. pp. 234-236. 

The authors have failed to infect flying-foxes with 1\ leuhsi^ 
T. cazdboui {vivax-angolense) and T. congolense. 

They have fatally infected two with T, gambiense. Death occurred 
in 52 and 68 days respectively. 

Observations indicated that T, gambiense does not undergo any 
development in Cyclopodia greffi, which swarmed on the animals. 


(103) Bouet (G.). Existence d’un petit foyer de trypanosomlase 
humame ^ la Basse C5te d’Ivoire. [The Existence of a Small 
Centre of Human Trypanosomiasis in the Coastal Area of the 
Ivory Coast.] — Bull, Soc. Path, Exot. 1916. March. VoL 9. 
No. 3. PP.168--186. 

Up to 1913 the coastal region of the Ivory Coast appeared to be free 
from human trypanosomiasis, although the disease was endemic 
and had been so for many years in the upper parts of the colony. 
In 1913 a case was detected in a native child which had never been 
outside the area, and investigation revealed a second case in a child 
in Bingerville, the capital. Events made it impossible to complete 
the investigation. 

In seeking the reservoir of the virus an examination of the 
domesticated animals was undertaken, but with entirely negative 
results, no trypanosome resembling T, gambiense being found. 

The investigations have however enabled the author to confirm his. 
previous work regarding the endemicity of T. dinorphon in the Ivory 
Coast. This was in fact the only trypanosome discovered in animals, 
that had lived for a long time in the capital (in the government herd). 

Among the animals brought down for slaughter or conveyed from 
the north by rail T. cazalboui was found, this also confirming previous, 
investigations.'",''' 

The dwarf cattle of the forest and coast regions have acquired a high 
degree of resistance to infection with T. dimorphon, but importedi 
Soudanese cattle are rapidly killed by the infection. The native 
cattle in the northern area, where is common, have in the 

course of time acquired a high degree of resistance to T. camlbouL 

Examination of flies showed that not one out of 460 capable of 
carrying the human trypanosome was infected. On the other hand 
3*7 per cent, of the flies were found to be infected with T, dimorphon, 
A single fly ont of 450 was found to be infected with T. cazalboui, but 
this infection was probably derived frnm one of the northern animals, 
brought down for slaughter. 
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{104) Stuehmee (A.). Ueber iokale (‘‘primare^O KrankMtsersclielii- 
EEgen an der Stelie der infektion be! der lagana^Erkranknng 
des KaninelieES ("' Trypanosomenseliaiiker’'). Ikre Bedentnng ffir 
die Benrteilimg des ¥erlaiifes der KamncbentrypaEOSOinfasIs* 
Uebergang des '‘prlmaren’’ in das “ sekundare Kranklieits-. 
stadium (Mezidlvstammbildiing). [The Local or Primary 
Symptoms at the Seat of Inocxilatioa of Rabbits inocnlated with 
Nagana. The Transition from the Primary to the Secondary 
Stage.] — Zeitschr. /. Immunitdtsforsch, I. Teil. Orig. Mar. 1914. 
Vol 24. No. 4. pp. 315-335. 

The author points out that investigations connected with the 
treatment of sx’iDhilis are hindered by the difficulty of producing 
■generalised disease in animals, and he has therefore carried out a series 
of experiments whth rabbits infected wdth nagana, there being some 
similarity in the course of the two infections, particularly in the early 
stages. 

Staegaedt, whose publication the author refers to, "was able to 
produce chancre-like lesions in rabbits infected with nagana, and 
Stiihmer has used the Morgenroth strain of trypanosomes from the 
Ehrlich Institute for a similar series of experiments. He has been 
able to produce the local lesions in every case. 

His procedure was to inoculate the animals into the connective 
tissue immediately above the limbus corneae with a suspension of 
trypanosomes obtained from mice inoculated intraperitoneally. 

No abnormality was observed at the seat of inoculation until the 
second or third day when there was swelling and congestion of the 
cornea. In some cases the swollen tissues became pale red, and in 
other cases a dark bluish-red. In some instances there was also some 
slight turbidity of the upper part of the cornea. By the fifth day the 
inflammatory process had spread to the surrounding tissues and the 
condition reached its maximum on the following day, after which the 
symptoms gradually disappeared. 

In some instances the author was able to find trj^anosomes in large 
numbers in the liquid obtained by slightly scarifying the swollen 
membrane, and they were extraordinarily numerous by the third day. 
They could not be detected in the blood even by inoculation at this 
stage. Inoculation tests generally revealed the presence of trypano- 
somes in the blood on the fourth or fifth day. 

The author was able to produce a similar local lesion by inoculating 
into the scrotum. 

Mcroscopic examination of the local lesion of the eye showed that 
surrounding the inflamed tissues at the seat of inoculation there was 
produced a cellular infiltration mainly composed of plasma cells and 
polynuclear leucocytes: 

In the scrotal lesion the zone of cells closest to the seat of inoculation 
was composed almost exclusively of polynuclears, the plasma cells 
being present in large numbers in the oedematous area external to this. 
Around the vessels there was a marked small-celled infiltration. 

Trypanosomes could be detected at the seat of inoculation, but they 
were scanty or absent in the oedematous tissues surrounding it. It 
was only in the immediate neighbourhood of the vessels that they 
could: be . discovered.,. 'A . 
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These lesions are called the primary lesions of trypanosomiasis and 
they are compared by the author to the primary lesions of syphilis. 

The author shows that in inoculated rabbits there is a development 
of antibodies which leads to the disappearance of parasites frojii the 
Wood after they have first made their appearance there, and that the 
trypanosomes vhich reappear in the blood differ biologically from those 
which first appear in the blood in that they are resistant to antibodies. 

By inoculating a rabbit at short intervals he shows that the capacity 
of the parasites for producing the local lesions gradually becomes less 
as the antibodies produced by the first inoculation increase. 

The so-called antibody-resistant strain of trypanosomes which 
occurs in the blood after the first disappearance of parasites is 
responsible for secondary lesions involving the genitals, lips, ears, etc. 


(105) Eodhain ( J.) & Van den Branden (F.). Action comparative 

, des matl^res colorantes : tryparosan et trypanMeu et des arsenlcaox : 
salvarsan cuprique, sur les trypanosomes antmanx africains des 
gronpes congolense et angolense {cazalboui-vivax). [The Compara- 
tive Effects of Colouring Materials : Tryparosan and Trypanblue 
and Arsenical Compounds : Copper Salvarsan on African Animal 
Trypanosomes belonging to the Congolense and Angolense Groups 
{mzalhoui-mvax),'\ — Bull. 8oc. Path Exot, 1916. Apr. Vol 9. 
No. 4. pp. 236-241. 

A sheep, a ram, a goat, a native pig, and two guinea-pigs infected 
with T. congolense were treated with tr}^arosan administered by the 
mouth, in a dose of 0*5 g. per kilo. In every case to^anosomes 
disappeared from the circulation and did not reappear during the 
periods for which the blood of the various animals was subsequently 
examined. These periods were in most cases about a month, but in 
one instance extended to eight months. 

Tr 3 rpanblue administered either by the mouth or by intravenous 
injection failed to disperse the trypanosomes and failed to alter the 
course of the disease. 

Copper-salvarsan injected intravenously into two sheep infected 
with T, congolense m B> dose of 0*008 g. per kilo, failed to cause the 
disappearance of the parasites. 

lA a ijrevious publication the authors have shown that T. camlboui 
{mmx) is susceptible to tryparosan, and in this paper two further 
experiments are quoted in support oiE this. 

In one case a sheep was given 0*6 g. intravenously in error, the 
intended dose being 0*3 g. Intense dyspnoea resulted and the sheep 
was in a dangerous condition for a couple of hours, hut recovery took 
place and no relapse was observed. 

In the second case the sheep received 0*3 g. intravenous^. Tr}^ano“ 
somes disappeared but returned in about three weeks. A further dose 
of 0.35 g. apparently effected a cure as no trypanosomes were discovered 
during the next three months. 

Trypanblue failed to produce any effect upon T. eazalboui {vimx):, 
and, similarly, salvarsan copper was practically without effect. 
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(106) Bouilliez (M.). Contribution i I’^tude et k la repartition de 
qiisiques affections parasltaires au Moyen Cliari (AMque Centrale). 
[Certain Diseases occurring in the Middle Shari Area (Central 
Africa).] — Bull, Soc, Path, ExoL 1916. Mar. Vol 9. No. 3. 
pp. 143-167. With 6 text-figs, and 1 map. 

In this report the author deals with the following conditions : — 
Human tr^-^anosomiasis. Animal tryp)anosomiasis, Leishmaniasis, 
Malaria, Piroplasmosis, Filariasis, and Goitre. 

"With regard to the first of these the author has investigated the 
distribution of the disease and the degree of incidence in endemic 
areas. For the identification of the trypanosome a certain number of 
animal inoculations have been carried out. The resulting infections 
have resembled those caused by T, gambiense^ but have always been 
rather less virulent. In stained preparations the parasite appeared 
to be identical with T, gambiense, and no posterior-nuclear forms -were 
found. The author therefore thinks that the parasite is not 
T. fJiodesiense, but that if its feeble pathogenicity is a sufficient 
character for the creation of a species it is possibly T, nigeriense. 

No specimens of G, palpalis have been found, and the author thinks 
tha,t G, morsitans and G. tachinoides must be excluded as transmitters 
of the disease as they are both common all along the banks of the 
rivers wMle sleeping sickness has a very localised distribution. 

Among the large domesticated animals pathogenic trypanosomes 
have been found in horses, asses, cattle, and kids. The parasite most 
frequently found, and possibly the only autochthonous one, is 
T, pecaudi. 

Other species have been detected, but only in animals passing through 
the district or brought into it from elsewhere. 

T, pecaudi is a very frequent cause of death among horses and it has 
been discovered on many occasions in asses, but it is only rarely present 
in the blood of the other species mentioned. 

Two opportunities presented themselves of treating horses affected 
with baleri. Atoxyl and orpiment were used, but without success in 
both cases, 

T, camlboui and T. dimorphon have also been found, the latter in a 
donkey from the Egyptian Soudan. Details are given of a number of 
experimental inoculations carried out with the latter tr 3 panosoine. 

Another tr 3 panosome found in a horse, which in all probability came 
from Lere, presented morphological characters which recalled T, congo- 
lense, T, nanum^ and T. pecormn. But the second of these appeared to 
be excluded as the parasite was pathogenic for the dog, T, peeofum: 
and T, congolense also appeared to be excluded as the parasite was 
found to be not pathogenic for the monkey, cat and rat. 

Two cases of leishmaniasis were encountered, and L. was 

found in preparations made from the boils. The author is inclined 
to think that the disease is more common than would appear from the 
fact that he found only two cases in two years, as there are many cases 
of chronic ulcers in which the parasite cannot be found, but which he 
thinks are" due; to, Leishmania. 

' ■ . two: ;'cases' of splenomegaly , spleen .puncture: , was practised, but 

' with' negative results as regards 'the presence of Leishmania, No 
cases have been: found in' dogs. . ; . 
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About SO per cent, of the blood smears examined contained malarial 
parasites, and in about 90 per cent, of cases the parasite was PI. praecox, 

Plasmodium hoclii was found in one monlcey out of about 30 kept 
under constant observation. Gametes were present in the blood of 
this animal daily for about three weeks prior to its death. For a 
period of five days terminating four days before death schizonts were 
also present. 

Four other monlveys inoculated from it either before or at the time 
of death all failed to become infected. 

A small outbreak of piroplasmosis occurred in a recently purchased 
herd of cattle, but it did not appear to spread to other animals mixed 
with them. At the time of death parasites were present in the blood 
in large numbers, but not more than two were found in a single cor- 
puscle. The majority were elongated, with a speck of chromatin at 
one end. 

Various forms of filariasis are encountered in the area. 

Goitre is extremely common. In some of the villages near Goundi 
nearly 80 per cent, of the people are affected. Men, women and 
children axe all affected, and even dogs, kids, and horses. The disease 
occurs at aU seasons. The author has not been able to find any 
cause for its development. There is no evidence that it is hereditary. 


LEISHMANIASIS. 

(107) Latoran (A.). Lefshmaniose cutan^e expMmentale chess les 
macaques et chez le chien. Conditions de FimmunitA [Cutaneous 
Leishmaniasis in Monkeys and Dogs. The Production of 
Immunity.] — Bull. Soc, Path, Exot, 1916. Apr. VoL9. No, 4. 
pp. 265-275. With 1 plate. 

The author has been able to infect monkeys with L. tropica with 
certainty by the following procedure. The skin on the outer side of 
the thigh is shaved and washed with hydrogen peroxide, and punctares 
are made obliquely through it with a vaccinostyle at a distance of at 
least one centimetre from each other. When bleeding has stopped a 
fragment of tissue taken from a mouse infected with the parasite is 
inserted into each of the punctures. When this plan is adopted the 
period of incubation is very short. 

^ It has been found that recovery from infection produced in this way 
is sometimes followed by immunity. In dogs reinoculation after 
recovery from a primary infection is generally followed by a relapse, 
but the lesions produced are as a rule smaller and persist fox a shorter 
length of time than those resulting from the primary inoculation. 

Inoculations after recovery from a second infection are generally 
abortive, but it sometimes happens that positive results can be 
obtained when several months have, elapsed since recovery from the 
second inoculation* 
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{108) Laverak (A.). Infections exp^rlmentales de la sonris par la 
Leishnania tropica \ nn eas d’infeetion par la ¥oIe digestive. 
[Experimental Infection of Mice with Leishnania tropica ; a Case 
of Infection by the Digestive Tract,] — C. R. Acad, Sci, 1916. 
Jan. Vol. 162. pp. 187-190. 

On six occasions during May and June 1915 the author introduced 
into tlie mouth of a wdiite mouse four or five drops of culture of 
L. tropica obtained on simplified Novy medium. The material was 
introduced into the mouth by means of a glass pipette which was not 
-allow^ed to come into contact with the mucous membrane. 

Towards the end of January 1916 it was observed that the left tarso- 
metatarsal articulation Tvas markedly swollen. The swelling was 
congested and painful, and caused lameness. A drop of serous liquid 
-obtained from the joint with a pipette was found to contain enormous 
numbers of parasites, both free and included within cells. 

The mouse was in a cage by itself and had no fleas on it. 

At the time of wniting no other lesions had made their appearance, 
but ' the author thinks it probable that the lesion will extend, that 
ureas of gangrene of the skin will appear, and that, finally, the condition 
will become septicaemic as in the experimentally inoculated mice, 

(109) Ligxos (A,). La Leishmaniose canine i Hydra. [Canine 
Leishmaniasis in Hydra.] — Bull, Soc. Path, Exot. 1916. May. 
Vol. 9. No. 5. p. 302. 

During the warm season (May to October) 1912 the author examined 
48 dogs and found 16*6 per cent, infected. 

During the cold season October 1914-Aprii 1915, 78 dogs were 
examined and 8*9 per cent, of infected animals were found. 

(110) Nicolle (C.). Chronique du Kala-azar en Tunisfe. [Kala-azar 
in Tunis.] — Bull, 8oc, Path, Exot. 1916. Mar. VoL 9. No. 3. 
pp. 126-129. With 1 text-fig. 

Since the last statistics were published in June 1914 the number of 
cases of the disease occurring among children has risen from 38 to 45. 
The vseven children range from eight months to seven years old, and 
in six of the cases the parents axe Italian* 

It is observed that the majority of cases occur in children about 
three years old, that boys are more frequently affected than girls, and 
that more cases occur among the Italians than other races. 

The author has four strains of Leishmania donovani in culture, ail of 
which have passed through a hundred or more generations. Two are 
of human origin and were derived from children, and the other two 
are from naturally infected dogs. The author refers to these strains 
as 'Varieties, of L, donovani, ' 

A strain of L, tropica became contamiiiated at the 135th generation, 
and was allowed to die out, but it was recovered from a man inoculated 
with it, and has since passed through 31 generations on NNN medium. 

Attention is drawn to the occurrence of an anaemia associated with 
enlargement of the spleen which: does not appear to be due to kala azar. 
Eight cases have been observed in Tunis during 1914 and 1915. All 
were'' in boys under six years ■ of age. : 
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Contrary to what appears to be the case with kala azar, the majority 
of cases of this disease were seen in children of races other than Italian, 
The prognosis is more favourable than in kala azar^ and the majority 
of cases recover. 


SPIROCHAETOSIS. 

(Ill) Yakimoff (W. L.), Schokhoe (N. J.) & Koselkine (P. M.). 
Spirochetose des ponies an Turkestan rnsse. [Avian Spirochae- 
tosis in Russian Turkestan,] — Bull. Soc. Path. Exot. 1916. Apr. 
VoL 9. No. 4. pp. 227-228. 

The authors briefly record the occurrence of spirocliaetosis in fowls, 
and state that they vrere able to transmit the infection by means of 
Argas persicus. 

Intramuscular injections of atoxyl in doses ranging from 0*03 to 0*1 
gramme according to the weight of the birds effected cures. 


UNDULANT FEVER. 

(112) Labonxotte (X.) & Delanoe (M. et Mine. P,). An snjet de la 
Fi^vre ondnlante a Mazagan. [Undulant Fever at Mazagan.]— 
Bull. Soc. Path. Exot. 1916. Apr. VoL 9. No. 4, pp. 207-211. 

The authors record the occurrence of the first two cases of undulant 
fever at Mazagan, and draw attention to the fact that the goats which 
supply the town with milk come from Malaga (Spain), where the 
disease is endemic. 

(113) Nicolle (C.) & Gobert (E.). Nouvelle enqudte sur les chevres 

' laitleres de Tunis. Trolsieme Mdmoire, [Further Inquiry into^' 
the Milch Goats of Tunis. Third Memoir.] — Arch. Inst. Pasteur 
Tunis. 1916. Apr. VoL 9. No. 3. pp. 157-175. With 1 map.. 

This paper has appeared in a somewhat shortened form in the Bull. 
Soc. Path. Exot.y 1916 Feb. VoL 9, No. 2, of which an abstract, 
is given on page 17 of Volume 4 of this Bulletin. 

The present paper includes all that previously published, but in 
addition the texts of the regulations drawn up and the detailed 
distribution of the infected animals are given. 


RINDERPEST. 

(114)' Piot-Bey, Tihmunisatlon duh^tail dygptien centre la peste hovine,!; 
par la mdthode simultande du sdrum et du sang virulent. Durde de 
I’lmmunitd. [The Immunisation of Egyptian Cattle against 
Rinderpest by the Simultaneous Method with Serum and Virulent 
Blood. The Duration of the Immunity. — Ann. Inst. Pasteur., 
1916. Apr. VoL 30. No. 4. pp. 187-194. 

The first attempt at carrying out active immunisation on a large 
scale was made at the commencement of the outbreak in 1903, which 
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Rinderpest, 

carried off in less than a year more than a third of the cattle popu- 
lation of Eg}^t. This disastrous result was probably due to the 
inferior quality of the various sera used. Up to 1912 the serum alone 
method was exclusively employed. It was found however that the 
method was a failure, and on the State Domains considerable success 
was obtained in the control of the disease by the enforcement of 
isolation. While this was possible in the controlled areas, it was quite 
out of the question in other parts of the country, and there was every 
chance of the disease persisting indefinitely unless other measures 
could be resorted to. 

The results obtained by Gordon at the Serum Institute proved 
that a valuable seniiii could be prepared, and it was tested on a herd 
of 52 animals in 1912. Each animal received 100 cc. of serum and 
2 cc. of virulent blood. Twenty-eight of these animals gave marked 
reactions, and three of them showed, in addition, symptoms of piro- 
plasmosis. One of the latter died. 

A fortnight after the immunisation 30 animals taken indiscriminately 
from the whole herd were subjected to a test inoculation with 10 cc. 
of virulent blood. Not one reacted, thus proving that the vaccination 
had been effective, and that the animals which did not react to the 
vaccination already possessed an immunity to the disease. 

In consequence of this good result the operation was undertaken on a 
large scale, and during the period June 1912 to February 1913, 1,958 
animals were inoculated. 

A practical test of the value of the immunity conferred by the method 
is that although the disease has made its appearance in the neighbour- 
hood of State Farms on a number of occasions, not a single case has 
arisen among the vaccinated animals for more than three years. 
Further, when a severe outbreak occurred causing hundreds of deaths 
among outside animals, the vaccinated animals were lent to the 
farmers to enable them to work their cotton crops, and thus worked 
side by side with unprotected animals in heavily infected areas for 
more than a month, and not a single case of the disease occurred. 

The immunity conferred by the vaccination was tested by inocula- 
tions with doses up to 10 cc. of virulent blood at intervals ranging up 
to three years after vaccination, and no reaction was produced in any. 
The number of animals tested in this way was 681, 

Of 2,010 animals inoculated, two only have shown lesions suggestive 
of rinderpest, and in both cases their blood was proved to be inactive. 
Sixteen animals died of piroplasmosis, either of Texas fever, or of the 
Egyptian form of the disease. Three died of tuberculosis during the 
month following the inoculation. Four animals showed general 
paralysis or paraplegia, and one of these recovered. It is therefore 
seen that the losses foUowing the vaccination, including all accidental 
losses, amounted only to about 1 per cent., and that piroplasmosis is 
the most serious of the complications. 

At the suggestion of Gautier hypothermic (hypodermic ?) injections 
of arrhenal have been used for the treatment of cases of piroplasmosis, 
and it has been found possible to cure every case, provided intervention 
is possible on' the first day of the- disease, and that it is not complicated 
with' anj' other disease., ' . 
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On tlie results obtained with the domains cattle a systematic 
vaccination of the cattle in the different districts, beginning with 
the cotton areas, was authorised by the Government. 

Littlewood’s report shows that the mortality among 290,726 
animals vaccinated amounted to 1*4:6 per cent. 


FOOT AND. MOUTH DISEASE. 

(115) Cosco (6.) & Aauzzi (A.). La viriilenza del sangue degli 
amimali malati di afta epizootica. [The Virulence of the Blood 
of Animals infected with Foot and Mouth Disease .] — CUnica Vet 
1916. Apr. 15. Vol 39. No. 7. pp. 193-195. 

In this short paper the authors publish the conclusions drawn from 
a number of observations regarding the virulence of the blood of animals 
infected with foot and mouth disease, A full publication is promised 
at a later date. 

The conclusions may be summarised as follows : — 

The blood is virulent during the whole of the febrile period, and its 
virulence is greater than that of the liquid obtained from the lesions. 
Both serum and corpuscles inoculated separately are capable of 
producing the disease, and they appear to be of equal virulence. 
Defibrinated blood kept in an ice chest retains its virulence for a month 
or more. Under these conditions the corpuscles retain their virulence 
longer than serum. 

One cubic centimetre of corpuscles that have been repeatedly washed 
with sterile physiological salt solution is capable of producing the 
disease by subcutaneous inoculation. A similar dose of serum is also 
capable of setting up infection. 

The inoculation of bovines in series does not exalt the virulence of 
the virus. 

Washed corpuscles administered by the mouth apparently fail to 
produce infection. 


BABIES. 

(116) : KonbadI' (D.). ^ de la -Rage. (Deuxl^me. Note*) 

[Transmission of Babies by Heredity. (Second Note.)]— 

Inst PmteuT. 1916. Jan. Vol. 30. No. 1. pp. 33-48, 

The previous communications in connection with this subject 
were published by the author in 1904 and 1908. The present paper 
is published because since the latter date a number of authors have 
expressed views contrary to those held by Konradi, who brings forward 
further observations iii support of his views. 

In May 1909 a child which had been bitten died after having shown 
symptoms of rabies in the Pasteur Institute at Budapest. The author 
received some virus ’’ from this case in carbolised glycerin. The 
sterility of the virus was tested by sowing it on agar, and it was then 
used for the subdural inoculatioii of a rabbit. Two guinea-pigs were 
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also inoculated deeply beside the dorsal spine. The guinea-pigs died 
of rabies in 23 and 26 days. On the 12th and 13th days the rabbit 
showed an elevation of temperature, and after an interval of 20 days 
its temperature rose again. On the following day it gave birth to 
three young ones which died on the fourth day. The rabbit died of 
rabies thirteen months later. Negri bodies were not discoverable in 
the brains of the young rabbits, but all three were used for the subdural 
inoculation of ral3bits and guinea-pigs. 

One of the guinea-pigs died of rabies on the 23rd day. The rabbit 
inoculated from the same brain survived for fourteen months without 
showing symptoms and was then used for another experiment. 

Similar results were obtained with the animals inoculated from the 
brain of the second young rabbit, the guinea-pig dying from rabies 
and the rabbit surviving for six months and then dying of another 
disease. 

The guinea-pig inoculated from the third rabbit died on the 26th 
day of rabies, and the rabbit died on the 725th day. Numerous Negri 
bodies were found in its brain. 

The brain of the guinea-pig inoculated from the second young rabbit 
was used for the further inoculation of a guinea-pig and a rabbit. 
The guinea-pig died on the 28th day, and it was noted that symptoms 
appeared only on the day before death. The guinea-pig from which 
it was inoculated showed symptoms for five days. The rabbit died 
on the 529th day. 

The author publishes a number of observations on similar lines. 

Special interest attaches to a case related by the author in which a 
dog in apparent good health bit a child. Eleven days later it bit 
another dog while it was under the author’s observation. The 
following day it showed furious symptoms and died. _ It was 
subsequently learned that it had bitten another dog fourteen days 
before its death. This dog died while under the author’s observation 
on the 39th day with all the characteristic symptoms of rabies. 

Upon this evidence the author points out that it is an error to suppose 
that if a dog lives for ten days after biting some one there is no risk of 
rabies developing. 

The author’s conclusions may be summarised as follows 

The virus of rabies is transmitted from mother to foetus, but if this 
occurs in series the virulence gradually diminishes. This appears to 
hold good for many species of animals:— dogs, rabbits, guinea-pigs, 
and probably other animals. 

Gruinea-pigs are preferable to rabbits for experiments of this kind, 
as they are more susceptible to rabies, and more rapid and certain 
results axe thereby obtained. The late development of the disease 
in the rabbit probably explains the negative results obtained by other 

■authors, ^ ' , . ■ ■ ■ ■ ■ 

In any case the animals must be kept under observation for long 

" 'periods.,:'.' ,V, , 

The virus is present in the blood when the temperature rises. This 
is the first symptom in experimental rabies. The bites of dogs may be 
dangerous fourteen days before the appearance of clinical symptoms. 
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(117) Abchives DE l’Institut Pastbub BE Tuisris. 1916. Apr. VoL9, 
No. 3. pp. 201-204.— Fonctionnement des Services de Flistitat 
Pasteur pendant Fannde 1915 (Tunis). Service AntiraMque. [Anti- 
Eabic Treatment during 1915 in Tunis.] 

Tile number of persons presenting themselves for treatment during 
the past year was 443 as compared with 403 during 1914. 

In fifteen cases the treatment was not completed owing to discovery 
that the dog responsible for the bite was not affected with rabies, and 
in eight further instances the patients, for no apparent reason, did not 
have the complete course. 

In five cases death occurred before the final inoculation was given. 
The people were either severely bitten or failed to come for treatment 
early enough. No deaths occurred among the remaining 415. 

Since the establishment of the Institute 5,711 persons have been 
treated, and the mortality is 0*315 per cent. 

Of the animals responsible for the bites 399 were dogs, 16 cats, three 
donkeys, one horse and one ox. In 199 cases the animals were 
domesticated and in 194 stray. But for the established fact that the 
disease is mainly kept alive among domesticated dogs it would be 
difficult to explain the higher figure among the domesticated animals. 

In 102 cases experimental inoculation was resorted to for the estab- 
lishment of a diagnosis, with positive results in 40 of these. In the 
remaining cases the animals were only suspect. 


PROTOZOA. 

(118) PoBTEE (Annie). The Occurrence of Pneimocystis carmii In 
Mice in England. — Parasitology. 1916. Jan. Vol. 8. No. 3. 
pp. 255-259. With 8 text “figs. 

After briefly summarising the observations that have been made 
in connection with the occurrence of protozoal cysts in the lungs of 
various animals and the errors that have been made in regarding these 
as stages in the development of trypanosomes, the author passes to a 
description of the parasite found in the lungs of a wild mouse killed at 
Cambridge. 

The parasites were not found elsewhere than in the lungs. They 
were examined fresh and after intra-vitam staining with methylene 
blue.' 

The youngest phases were rounded bodies measuring about 5 microns 
with finely granular protoplasm and a single nucleus. They were 
either free or enclosed in endothelial cells. The cyst wall varied in 
thickness in different individuals^ The older cysts showed phases of 
development into two, four and eight nuclei. By separation of the 
cytoplasm off around each of the nuclear fragments eight merozoites 
were formed. The mature cysts measured about 6 '5 microns. 

The vermicular merozoites measured from 1*5 to 2*6 microns in 
length by 0*5 in width. The free merozoites moved slowly, and rapidly 
became rounded. 
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The author thinks that the encysted parasites leave the host by way 
of the mucus in the oral or nasal secretions, and that the passage from 
host to host is probably by the contaminative or casual method. 

The zoological position of the parasite is not yet established and no 
sexual forms have been discovered. 


(119) Pearce (Louise). Klossiella Infection of the Guinea-pig. — Jl. 

Experwn. Med. 1916. Apr. VoL 23. No. 4. pp. 431-442. 

With 8 plates comprising 21 figs. 

The author encountered this parasite while carrying out investi- 
gations regarding the efiects produced by arsenical compounds on the 
kidneys. Examination of sixty animals obtained from Philadelphia 
and New Brunswick showed that 20 per cent, were infected. 

The form of parasite most frequently encountered was a small round 
or ovoid body measuring about 7 microns in diameter and containing 
a number of pieces of chromatin scattered through its substance. 
These fragments are either large and irregular or mere specks. The 
parasites generally occur free in the lumen of the straight tubes in the 
inner part of the cortex, or less frequently in the convoluted tubes 
and Bowman’s casiile. That the parasites were originally enclosed in 
epithelial cells is showi by the fact that in many cases a thin limiting 
membrane composed of the remnants of the cell can be made out. 

Each of these parasites divides into eight or twelve bodies which 
are falciform and surrounded by a distinct membrane. Each of these 
contains a single particle of chromatin. 

The rounded bodies above referred to appear to be derived by a 
process of division from rounded structures of much larger size. 

In another stage parasites measuring 18 to 20 microns in diameter 
are found enclosed in epithelial cells. These parasites are divided up 
into a number of segments which in sections appear to be arranged in 
a ring. Each segment contains one or two chromatin dots. 

The individual segments of the ring forms appear to be ovoid in shape 
and to measure 5 to 8 microns in length by 3 to 5 in width. At one end 
there is a large mass of chromatin, and at the other an area that does 
not take any stain. , . 

From appearances presented by the section it would appear that 
these bodies enter fresh epithelial cells. 

In one kidney large parasites which appeared to be schizoiits were 
found, the merozoites closely resembling the previously described 
falciform parasites which were considered to be sporozoites. 

No gross lesions of invaded kidneys have been found, but the author 
is incliiied to think that collections of fibroblasts found especially 
around the glomeruli may be due to the presence of the parasites in the 
'.organs. „ '.There appears, however, to. be uo reaction in the. immediate''; 
neighbourhood,, of the parasite,. ■■.■.■■' ' , , ■ 

The author thinks that while the parasite here described resembles 
■ that'described' by SEiBELiN,,i.n,many ■respects it differs from it markedly, 
in, that only "eight': to twelve ''sporozoites' have been:,''found^';'‘fhdfm^^^^^ 
„,,fei)ELiN'."fo,und .as'many as thirty.' 
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(120) Pettit (A,). Sur iin sporosoaire parasite du cobaye^ appartenant 
au genre Klossiella Smith and Johnson. [A Sporozoon of tlie 
Guinea-Pig belonging to the- Genus Klossiella Smith and 
Johnson.]-- (7. Soc, Biol 1916. Peb. 19. Vol. 79. No. 4. 
pp. 168-170. 

This brief note contains a description of such forms of the parasite^ 
as the author was able to discover in the kidney of a single infected 
guinea-pig. ' ^ 

The parasites were found almost exclusively in the striated epithelial 
cells. The smallest forms were rounded bodies about 7 microns in 
diameter with fine basophil granules in their cytoplasm. The nucleus 
of the host cell shrinks, but the cytoplasm appears to form a kind of 
envelope for the parasite. Division occurs by a process of kaiyo- 
kinesis, and the daughter parasites arrange themselves at the periphery 
leaving a central residual body. At this stage the parasite may measure 
30 microns. The bodies produced by division are oval in shape and 
measure 10 microns. 

No further stages of development were seen. 

Very slight changes were produced in the invaded tissues apart from 
the lesions of the cells themselves. There was no production of 
inflammatory tissue. 

The author draws attention to the fact that this parasite was first 
described by PiANESE in 1901, 

(121) Carini (A.). Ueber die Hundekrankheit Nambl-uvu iind ihrea 
Parasiten. [Nambi-uw, a Disease of Dogs, and its Parasite.]— 
Centralblf. Baht, I Abt. Orig. 1915. Dec. 29. Vol. 77. No 3. 
pp. 265-271. With 2 plates comprising 27 figs. 

The disease known in Brazil as Nambi-uvu is responsible for con- 
siderable mortality among dogs, and especially among hounds. The 
name signifies bleeding from the ear, which is one of the commonest 
symptoms of the condition. The disease is also known as yellow 
fever on account of the frequency with which jaundice is a symptom. 

Reference was made to the disease by the author in 1908 when he 
expressed the suspicion that it might be a piroplasmosis. Two years 
later the study of the disease was taken up by Rangel Pestana who 
discovered the causal organism and named it Piroplasma vitalii. 

The disease occurs at all seasons of the year, but especially in the 
summer, and it mainly attacks dogs about a year old. 

Three forms of the disease are recognisable. An acute form which 
runs a rapid course and is characterised by dullness and loss of appetite, 
unsteadiness of gait, irregularity of temperature, pronounced jaundice^ 
progressive anaemia, and which terminates fatally in from three to 
ten days, A subacute form of which the principal symptom is 
haemorrhage from the skin of the ears, back or other part of the body. 
The dermatorrhagia is spontaneous and recurs at more or less regular 
intervals. Internal haemorrhage occurs and there is practically 
always enlargements of the lymphatic glands. 

In the chronic form of the disease the symptoms are not at all 
characteristic, and clinical ^agnosis is practically impossible. Loss 
of appetite, weakness, anaemia and progressive emaciation are observed. 
The majority of the chronic cases recover. 



Protozoa, 


67 


¥oL4. No. 2.] 


The disease is traasmissiUe to dogs by all methods of inoculations, 
but not by ingestion. Inoculation generally results in the production 
of the acute form of the disease; the haemorrhagic form being rarely 
produced in this way, although that is the commonest form of the 
disease in natural cases. 

In young puppies the period of incubation is from three to ten days 
and death is not long delayed. 

When adult dogs are inoculated the result is either the production 
of the chronic form of the disease or the inoculation fails, probably 
owing to a previously acquired immunity. In these circumstances 
the period of incubation may be as long as 25 days. It varies with 
the virulence of the parasite and the susceptibility of the dog. 

The parasites are usually very scantily present in the blood, and in 
some cases of a clinically identical disease they could not be discovered 
either in the original dogs or in young dogs inoculated from them. 
These facts suggest to the author that there may be two distinct diseases 
having similar clinical pictures but caused by different organisms. 

The lesions, apart from those of jaundice, are enlargement and 
softening of the spleen. The kidneys are enlarged and show petechiae.. 
The cortical portion of the adrenals is enlarged. The bone marrow is 
diffluent and of an intense red colour. The cause of the condition 
is a protozoal parasite which to some extent resembles Piroplas7na 
caniS) but differs from that organism in certain important characters. 

The organism can be found in the blood in acute cases, particularly 
in the later stages, but it is exceptional to find it in large numbers. 
In less severe cases it may be quite impossible to find the parasite in 
the blood. 

The parasites are intracorpuscular and range from 2 to 4*5 microns 
in diameter. In cases where they are numerously present in the blood 
autoagglutination of invaded cells may be observed. In stained 
preparations (Eomanowsky) the cyi^oplasm stains blue and has an 
alveolar structure. The nucleus is compact, excentrically placed, 
and stains bright red. 

The parasites vary somewhat in shape, appearing rounded, oval or 
pear-shaped. They frequently occur in pairs. Multiplication is by 
binary division, the nucleus dividing first. Multiple invasion of red 
corpuscles occurs. 

lu smear preparations from organs, and better still in sections, 
parasites xmdergoing schizogony can be found. These occur in 
connective tissue corpuscles and in endothelial cells. The multi- 
plication by binary fission and by schizogony resembles that seen in 
Toxoplasma. The author holds that this parasite is distinguished 
from Piroplasma by the fact that in the latter multiplication by 
schizogony is never known to occur, and suggests that a new genua 

Eangelia ” should he made for it. 

All attempts to cultivate the parasite have failed. 

The parasite persists in the body for long periods after recovery has 
taken place. '■ , 

As yet no positive results have been obtained in experiments to test 
the part played by ticks in the transmission of the disease, but the fact 
that it occurs more frequently in dogs in the country than in towns 
suggests that; it: may be tick' tmiasrm^ 

Trypanhlue has been used successfully in the treatment of the disease. 
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(122) Smith (T.). Aberrant Intestinal Protozoan Parasites in the 
Turkey* — Jl Pxpenm, MerL 1916. Mar. VoL 23. No. 3. 
pp. 293-300.. With. 1 plate, comprising 4 figs. 

The bird in which the parasite here described was found was about 
two months old when it was chloroformed to death on account of 
symptoms of dullness and loss of appetite. The disease under 
investigation at the time was the so-called blackhead, and the bird 
was destroyed with the object of obtaining fresh materials for examina- 
tion, as to the presence of the parasite that is responsible for that 
condition. No evidence of blackhead was found in it. 

The bird had been raised along with several others in an incubator 
and a brooder on ground where no adult turkeys or poultry had been 
for several years. 

Several coccidia measuring 24 by 17 microns were found in the 
faeces passed during the chloroforming. Subsequently examination 
of pieces of the intestine fixed in Zenker showed that peculiar bodies, 
which were taken to be asexual stages of a coccidium, were present in 
very large numbers in the subepithelial layer of the mucous membrane, 
while few were present in the epithehal layer. 

The author refers to various publications in which the presence of 
coccidia in tissues other than epithelium has been described. 

The degree of invasion appeared to be about the same in the upper, 
middle, and lower parts of the small intestine. 

The epithelium was still present, but raised from the core of the 
villi, the intervening space being filled with what is described as a 
network of circular lines of a precipitate made up of fine granules.” 

The parasites were visible under a low power as vacuoles arranged 
in an almost continuous hand near the margin of the villus core. 
Occasional bodies were nearer the central axis of the villus. Under 
high powers these vacuole-like bodies were found to be partially empty. 
A few were well filled. They consisted of some host cell whose cyto- 
plasm had been moulded into a shell (or ring in section) with the 
much flattened nucleus against this shell. The contents were a very 
fine lining membrane within which were roundish bodies of various 
diameters, 2 microns or more, staining feebly reddish and with or 
without a mass of chromatin. Frequently a body contained two 
chromatin masses situated at opposite poles, as if division had taken 
place. Those bodies which were full of the small spheres, contained 
about 16 or more of more or less uniform size. The vacuolated 
appearance under the low power was due to the disappearance of 
some or all of the parasitic contents of the host cell. Prolonged 
search for the characteristic products of asexual multiplication- 
falciform bodies— brought to light only two or three parasites 
containing them. It is not to be denied that these may have been 
moulded into crescent shape by the pressure of the other growing 
and segmenting members in the same membrane.” 

From his examination of the material available the author is unable 
to say whether the parasite is one of the avian coccidia or a foreign 
organism which failed to survive in an accidental host. 

In two small areas in the caeca of the bird the author discovered 
what appeared to be ordinary bird coccidia in large numbers in the 
epithelial cells. 

The infection is possibly accounted for by the presence of pheasants 
and other birds around the experimental grounds. 
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(123) Carini (A.) & Maoiel (J.). Quelqiies Mmoparasites dtt Brasil 
[Some Brazilian Haemoparasites -] — Bulk Soc, Path, ExoL 1916. 
Apr. Vol. 9. No. 4. pp. 247-265. 

In tMs paper the authors describe a number of parasites, found in 
blood smears made from birds. In nearly all cases dry films only 
were available for examination. 

The parasites found include microfilariae, trypanosomes, halteridium, 
proteosoma, toxoplasma (haemogregarines ?). 


HELMINTHS. 

(124) Yakimofp (W. L.) & Collaborators. Microfilalres des animaiix 
an Turkestan russe, [Animal Microfilariae in Russian Turkestan.] 
—Bull. Soo. Path, Exot. 1916. Apr. Vol. 9. No. 4. pp. 219-226. 
With 1 plate, comprising 5 figs. 

Microfilariae of donkeys. — ^Parasites have been found in the blood 
of 19 donkeys out of 847 examined, and the author considers it probable 
that the species is the same as that occurring in horses in the same 
area. 

Differential counts of the leucocytes in the blood of seven animals 
from different districts showed that, as in the horse, there was often 
marked eosinophilia. 

Only 46 mules were available for examination, and in one of these 
microfilariae, also apparently identical with those found in the horse, 
were discovered. 

Microfilariae in Camels. — Of a total number of 1,306 camels examined 
117 were found to be infected. The percentage of infected animals 
varied considerably in different districts, the maximum of 22*5 occurred 
in the Merve area and the minimum of 0*94 in Taschkent. 

Excluding the sheath the parasites ranged from 184 to 226 microns 
in length. They showed four clear areas. 

In addition to the embryos, first stage larvae were often found in 
which evidence of the differentiation of the alimentary canal could be 
made out. 

Comparative differential leucocyte counts of infected and uninfected 
camels appeared to indicate that a similar degree of eosinophilia may 
occur in both, but the possibility is suggested that though microT 
filariae were absent from the blood other helminths might be responsible 
for the condition. Comparisons of the measurements given by other 
authors of microfilariae found in the blood of camels show that the 
parasite occurring in Turkestan is almost certainly identical with 
'Microfilaria camelensis BdiliouT, 

',,{125) 'BomLLiB'z ' (M.). Sur une Filaire du. Crapaud.de la region''' du. 
Chari, [A Filaria of the Toad in the Shari Area.]— Soc, .. 

' Path. Exot, 1916; Mar. ■■ Vol. 9. .' No. 3. pp. 133-137. 

. ,, The microfilaria described in this paper has been found 

on a number of occasions in the blood of the common species of toad 

(€ 270 ')"\'' . . , . ■,.,y 
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occurring in the Shari area, which he believes to be Bufo regulans. 
He has also been able to find the adult form of the parasite in the 
peritoneal cavity. 

The adult worm is whitish and transparent in the fresh state, and 
is of practically the same thickness throughout its length. There is 
no transverse striation, but at places an appearance of longitudinal 
stiiation can be made out. The anterior extremity is only slightly 
attenuated, and shows no papillae. In both sexes the posterior 
extremity terminates in a blunt point. 

The oesophagus is composed of two parts. The first portion is 
short and narrow and fairly transparent. The second portion is much 
longer and wider and has a glandular appearance. The intestine is 
wider than the oesophagus. The excretory pore and the nerve ring 
have not been definitely localised. 

The male is about 30 mm. in length by 170 microns in thickness. 
The posterior extremity is curved. There are five pairs of genital 
papillae ; three of these are just posterior to the cloaca which is situated 
68 microns from the posterior end. The two spicules are unequal in 
length. The longer is slender and striated at its proximal end as if 
Enclosed in a wrinkled sheath. It terminates in a fine point and 
ja,ppears to have a recurved barb. The shorter one is much thicker 
and has a thickening at the proximal end shaped much like a human 
foot. The short spicule is about 125 microns in length, and the long 
one about three times that length. 

The female is nearly twice the size of the male. The tail is rather 
more slender and not so curved. The anus is situated 275 microns 
from the posterior end, and the vulva 1*3 mm. from the anterior end. 
The genital tubes are closely wound round the intestine. The uterus 
is filled with eggs in various stages of development, the most mature 
ones measuring 34 microns in length by 30 in "width. In preserved 
material free embryos may be found in the uterus. 

The adult parasite has been found in the peritoneal cavity only^ 
and in one instance two of the parasites were found attached' to the 
liver. 

Of 62 toads examined only five contained parasites, and seven or 
eight adults were found in each. 

The miciofilariae are always numerously present in the blood, and 
although they are actively motile they do not move about the field. 
There is apparently no periodicity in the movement. 

The parasites measure on an average 160 microns in length by 
;'':r;microS3m .width.' 

The anterior end of the body appears to be flattened and covered 
with a thickened cuticle which is very finely denticulated posteriorly. 
Behind this there is a slight constriction. The caudal extremity 
although somewhat drawn out does not terminate in an actual point. 
No striation of the body can be detected, and the sheath of the parasite 
is very difficult to make out. It appears to be very closely moulded 
on the parasite. 

, In stained preparations the column of nuclei is found to be broken 
at the anterior and the posterior thirds, the other break occurring 
at the posterior fourth. , , 
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(126) ExUlliet (A.)* Sur les Flialres da Batracieas, [Tiie Filariae of 
Eeptiles .] — BidL Soo. Path Exot, 1916. Mar. Vol. 9. No. 3* 
pp. 137-140. 

In this paper the author summarises the Filariae and associated 
worms that have been described as occurring in reptiles, and comes 
to the conclusion that the parasite described by Bouilliez (see 
Abstract No. 125) is probably F, leiperi. 

Attention is drawn to the fact that whereas this worm has previously 
been described as occurring in connective tissues, Bouilliez found his 
parasites in the peritoneal cavity only. This is not considered sufficient 
to render the classification incorrect. 

The arrangement of the genital papillae is said to justify the worm 
being taken out of the genus Filaria and placing it in a genus of 
which F. ‘neglecta is possibly the type. 


(127) Leipeu (R.T.). On the Relation between the Termlnal-Splned 
and Lateral-Spined Eggs of Bllharzla. — Brit, Med, JL 1916. 
Mar. 18. p. 411. 

This short note is published by the author because of the probable 
delay in the publication of the final portion of his report owing to his 
absence abroad. 

The two principal theories that have been brought forward to explain 
the occurrence of Bilharzia eggs with the spines in different positions 
are 

(а) . The terminal-spined eggs are the normal eggs laid by impregnated 
females, and the lateral-spined eggs are those produced by partheno* 
genesis (Looss). 

(б) . The constant and peculiar shape of the laterahspined eggs, their 
incidence, and their special selection for the intestinal tract, suggest a 
zoological distinction between the adult worms (Manson). 

Experiments with mice showed that the eggs with terminal spines 
were always produced hy adults developing from cercariae derived 
from BuUkms co?itortus and B, dybowshi, while lateral-spined eggs were 
always obtained from parasites developing m Planorhis boissyi. 

The cercariae from the two sources showed small differences in the 
suckers, the relative length of the tail, and other minute points. 
Similar differences were found in the adults. 

The worms derived from Bullinus have four or five large testes and 
the lateral gut branches are late in uniting. In the female the ovary 
lies in the posterior half of the body, the uterus is long and volununous 
and contains many eggs with terminal spines, 

In worms derived from Phnorbis boissyi the males are small and have 
eight small round testes. The lateral gut branches unite early. In the 
female the ovary is in the anterior part of the body, the uterus is short 
and generally contains only one egg at a time. The eggs always have 
a lateral spine. 
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BITING FLIES AND TICKS, 

(I'M) JOHNSTON (J. E. L.). A Summary of an Entomological Survey 
of Kaiuna Bistriet, Nortbern Nigeria, — Bull Entom. Res. 1916. 
May. VoL 7. No. 1, pp. 19-28. With 2 sketch maps. 

The author started his survey of the district in August IQM, hut 
was unfortunate in encountering unusual weather conditions. The 
rainfall was very much below that for the previous year, and this 
probably accounted for the small number of flies found. 

During the whole tour only three tsetse-flies were caught, one 
G. tachinoides, and two G. palpalis. It is probable that when the 
rainfall is heavy the flies come up from the lower parts of the river. 

Blood films were made from 150 head of cattle, and 19 were found 
to be infected with trypanosomes, the parasite present in most of the 
cases being of the vivax type. Thirty-nine animals showed piroplasms 
in their blood. These were very variable in size. “ Some were large 
pyriform bodies, often with two chromatin dots, or several chromatic 
granules ; some were rings, sometimes extremely minute, sometimes 
fairly large, showing well-marked chromatin. Occasionally there was 
a large, more or less confused mass of protoplasm and chromatin, which 
in some instances could be seen to consist of more than one parasite. 
Bacillary forms were common, as were thicker fornis intermediate 
between the bacillary and the ring-shaped types. These various types 
were occasionally seen in one film.” 

One sheep out of 12 examined showed piroplasms in its blood, but 
none were found to be infected with trypanosomes. 

The paper contains a list of flies and ticks obtained. 


029} MagGregob (M. E.). Resistance of the Eggs of Stegomyia 
josciata {Aedes calojpm) to Conditions Adverse to Beveiopment.— 
Bull, Entom. Res. 1916. May. Vol. 7. No. 1. pp. 81-85. 
With 3 text-figs. 

In this paper the author details experiments designed to ascertain 
the conditions under which the oggs of Stegomyia fasciaia aa|uire a 
power of resistance which enables them to remain viable for periods 
amounting to months. , ■ 

It was found in the earlier experiments that if eggs laid under 
eonditions supplying plenty of moisture are removed from those con- 
ditions^^ short time prompt shrinkage takes place and the 

embryos die. On the other hand it was found that if the eggs are 
left in contact with moisture for progressively longer periods before 
they are removed and allowed to become dry a pro^g^^^^ greater 
number of them remain viable, and that if the eggs are allowed to 
remain in contact with water for 60 hours or more all the eggs will 
hatch even after they have been allowed to become thoroughly 
desiccated. 
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(130) Dodd (S.). Trefoil Dermatitis, or tlie Sensitisation of Unpig™ 
•menteci Skin to the Son’s Rays by tbe Ingestion of TrefolL — Jt 
Comp, Path, & Therap, 1916. Mar. Vol. 29. No. 1. pp. 47-62. 

The condition described in this paper has been known for some 
years in certain parts of New South Wales where it has been recognised, 
under the name Aphis disease. 

The following are the principal features of the condition. The 
disease occurs mainly in the spring (August, September and October), 
when aphides and trefoil are as a rule both abundant. Cattle, sheep, 
and horses may be affected, but it is only animals in trefoil paddocks 
that are attacked. 

The condition appears in sheep soon after shearing, and the parts 
affected are the back and loins, ears and nose. Horses and cattle 
develop the lesions on unpigmented areas of skin only. 

The symptoms are : Swelling of the skin with reddening and 
exudation, irritation resulting in biting and rubbing which lead to the 
production of raw surfaces. 

Although it was a very firmly held opinion that the cause of the 
disease was aphides, no evidence could be obtained that any one had 
even seen animals attacked by them. No lesions were ever seen 
except those involving unpigmented areas of skin, and protection of 
such areas from sunlight prevented the development of lesions. In 
some cases in young lambs necrosis of the ears occurred. 

The first experiments were carried out writh common trefoil, Medimgo 
denticylata. Fresh supplies of the plant were obtained and after 
examination as to freedom from admixture with other plants and 
ftmgus of any kind it was used for feeding experiments with guinea- 
pigs. Three series of experiments were carried out. In the first 
series guinea-pigs were fed with the plant and exposed to the sun. 
In the second the feeding was identical, but the guinea-pigs were 
protected from the sun. In the third the animals were fed upon their 
ordinary diet and exposed to the sun. 

The guinea-pigs of the first group developed erythema of the skin 
associated with swelling, exudation, and pruritus. In two animals 
there was necrosis of the ears. The irritation of the skin appeared to 
be less during the night, but it returned when exposure to sunlight was 
repeated. Only unpigmented skin was involved, and even this escaped 
when it was covered with a thick layer of hair. 

The symptoms appeared about the sixth day after the commence- 
ment of the experiment, and after the trefoil diet was stopped they 
disappeared slowly at first and then more rapidly. 

The guinea-pigs fed upon the same diet, but protected from the 
direct rays of the sun developed no lesions, nor were any developed 
in those^ animals which were fed on their ordinary diet and exposed 
'to the direct, rays of the sun.,, ■ 

^ A similar condition to that above described is produced by the 
ingestion of buckwheat under the same conditions. It is thought 
that the green flowering plant is the most active in this connection, 
but the conditipn may also be produced by the ingestion of the grain, 
"straw, chaff, or 'bran. ' 
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111 this case the exposure to the sun need not occur immediately 
after the ingestion of the buckwheat, as the skin lesions may develop 
three or four weeks after plentiful feeding upon the plant. 

Preliminary extraction of the buckwheat with alcohol prevents the 
development of the condition, and the extract obtained produces it. 

It appears to be probable that a toxin is responsible for the lesions, 
especially as brain symptoms are often observed. 

In severe cases death may occur in twelve hours or even less. 

This condition is termed fagopj^rismns. 

Reference is also made by the author to the occurrence of the so- 
called clover disease, which has been recorded in Europe, but apparently 
not elsewhere. 

(131) Clelanb (J, B.). Experimental Feeding with some Alleged 

, :Polsoii, Plants of Mew South Wales.— Gaz, of N. 8. W. 
1914. Jan, 2. pp. 65-69, (Published under the Title Miscella- 
neous Publication. No. 1714.) 1914. Sydney : Government 

Printer. 

This short paper contains a summary of some experiments carried 
out with certain plants considered to be poisonous to animals, but it is 
pointed out that while in some cases negative results were obtained 
in the experiments it must not be assumed that the plants will not 
produce toxic effects under other conditions. 

Dilieniaceae. HihherUa diffusa , — 

This plant was left untouched by rabbits in a rabbit paddock and 
was therefore suspected. A sheep was given amounts of 2 to 6 ounces 
almost daily for three months without any ill effects being noted, but 
it appeared to be invariably fatal to rabbits. 

Euphorbiaceae. Omalanthus po'puUfolius — ^Native Poplar. — 

This plant has been credited with cansing redwater. 

A calf was given from 10 to 24 ounces daily of fresh leaves, cut up 
and' mixed with other foods for four months without any ill effects 
being produced. 

Leguminosae. Indigofera australis , — * 

This plant has also been credited with causing South Coast redwater 
in cattle. A calf which was fed almost daily with from 6 to 30 ounces 
of the leaves showed no ill effects. It is pointed out that occasionally 
the plant may contain hydrocyanic acid, but it seems certain that it 
does not contain any other definitely poisonous body in a sufficient 
amount to cause symptoms. 

Santalaeeae. cupressifofmis—N&.tbre cherry.— 

A sheep fed with the branches of this plant for a period of three 
months failed to deyelop any symptoms of cerebral disturbance which 
the plant has been credited with causing in horses. 

Cucurbitaceae. Cucumis Small 

The repeated administration of a hundred of these fruit to a calf 
failed to cause any ill effects. The plant is said to have been responsible 
for blindness in horses in the western parts of New’- South Wales. 

Lobeliaceae. Lobelia pur^uTascens,~ 

Three rabbits were fed upon this plant, and two of them died. The 
circumstances suggested that the deaths were not attributable to the 
plant, especially as one of them ate about three ounces daily for 
three months without any ill effect. 
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Cycadeae. Macrozamia spiralis . — 

. Numerous references have been made to this plant as a cause of 
rickets, and some years ago Stewart claimed to have produced the 
disease by feeding about two pounds daily to cattle. 

A cow was given one pound of cut up leaflets together wdth nourishing 
food for six months. No evidence of disease was produced. The 
author thinks that in very poor country cattle may eat the plant, and 
that any symptoms produced are not due to the plant but to some 
deficiency in the diet which is little more than sufficient to prevent 
starvation. 

Liliaceae. Xanthorrhoea sp. — Grass- tree.— 

This plant was at one time thought to be responsible for unthriftiness 
and, eventually, paralysis, the symptoms being caused by a resin 
contained in the young shoots, -which appeared to be especially 
dangerous after rain. 

A calf which was fed almost daily for five months with from one to 
two pounds of young shoots and flowering stems failed to develop any 
signs of the disease. 


(132) Cropper (J. W.) & Drew (A. H.). The Occurrence of Bodies 
resembling ‘‘ Seidelln Bodies^’ {Paraplasma flavigemm ?) In 
Anaemic and Foetal Blood, with Some Remarks on their Probable 
Mature. — JL Trop. Med, & Hyg, 1916. Jan. 15. Vol. 19. 
No. 2. pp. 20-24. With 1 plate, comprising 25 figs. 

Conclusions:— 

(1) The blood in pernicious anaemia and that of the human foetus 
and of new-born kittens contains bodies which appear identical with 
Seidelin bodies (ParapZaama the so-called parasite of 

yellow fever). 

'' (2) The bodies are apparently absent in the blood of normal and 
ordinarily anaemic adults. They may rarely be found in the blood of 
anaemic children. 

'‘ (3) The bodies are the remnants of the nuclear degeneration 
(Schillmg-Torgau) which takes place in the conversion of the erythio- 
blast into the normal non-nucleated red corpuscle. 

(4) The red-staining granules are readily demonstrated by the 
Jelly method of m vitro staining and are probably centrosomes.” 

(133) ' Eous '(P.) & Turner (J. R.). ■ The Preservation of LMng Red 
Blood Cells In ¥itro. ■ I. Methods of Preservation,— JL E^perim. 

. ./ Med., 1916. Feb. Vol. 23. No. 2. pp. 219-237. 

Apart from the theoretical interest attaching to experiments designed 
to perfect methods of preserving living red corpuscles in vitro, the 
authors point out that such methods might be of considerable practical 
value, as they could be used for serum reactions, culture media, and 
even 'for ' transfusion. 

The authors detail the experiments carried out in connection with 
the causes of haemolysis occurring in corpuscles washed in the ordinary 
way, and methods of preventing this. They also deal with procedures 
devised for the preservation of such corpuscles outside the body so that 
.they retaiu/their .physiological characters. „ 



76 


Miscellaneous, 


[June, 1916. 


The results are summarised as follows :• — 

“ Tlie erytlirooytes of some species are niucli damaged when handled 
in salt solutions, as in washing with the centrifuge after the ordinary 
method. The injury is mechanical in character. It may express itself 
in hemolysis only after the cells have been kept for some days. It is 
greatest in the case of dog corpuscles, and well marked with sheep and 
rabbit cells. The fragility of the red cells, as indicated ^by washing^ or 
shaking them in salt solution is different, not only for different species, 
but for different individuals. It varies independently of the resistance 
to hypotonic solutions. 

The protection of fragile erythrocytes during washing is essential if 
they are to he preserved in vitro for any considerable time. The addition 
of a little gelatin (J- per cent.) to the wash fluid suffices for this purpose, 
and by its use the period of survival in salt solutions of washed rabbit, 
sheep, and dog cells is greatly prolonged. Plasma, like gelatin, has marked 
protective properties. 

“ Though gelatin acts as a protective for red cells it is not preservative 
of them in the real sense. Cells do not last longer when it is added to the 
fluids in which they are kept. Locke’s solution, though better probably 
than Einger’s solution, or a sodium chloride solution, as a medium in wdiich 
to keep red cells, is ultimately harmful. The addition of innocuous 
colloids does not improve it. But the sugars, especially dextrose and 
saccharose, have a remarkable power to prevent its injurious action, and 
they possess, in addition, preservative qualities. Cells washed in gelatin - 
Locke’s and placed in a mixture of Locke’s solution with an isotonic, watery 
solution of a sugar remain intact for a long time, — nearly two months 
in the case of sheep cells. The kept cells go easily into suspension free of 
clumps, they pass readily through paper filters, take up and give off 
oxygen, and when used for the Wassermann reaction behave exactly as do 
fresh cells of the same individual. The best preservative solutions axe 
approximately isotonic with the blood serum. If the cells are to be much 
handled gelatin should be present, for the sugars do not protect against 
meclianioal injury. 

“ Different preservative mixtures are required for the cells of different 
species. Dog cells last longest in flxiids containing dextrin as well as a 
sugar. The mixture best for red cells is not necessarily best for leukocytes. 

“ A simple and practical method of keeping rabbit and human erythro- 
cytes is in citrated whole blood to which sugar solution is added. In 
citrated blood, as such, human red cells tend to l3reak down rather rapidly, 
no matter what the proportion of citrate. Hemolysis is well marked after 
little more than a week. Bufc in a mixture of three parts of human blood, 
two parts of isotonic citrate sohition ( 3*8 j)er cent, sodium citrate in 'water), 
and five parts of isotonic dextrose solution ( 5-4 per cent, dextrose in water), 
the cells remain intact for about four weeks. Babbit red cells can be kept 
for more than three weeks in citrated blood; and the addition of stigar 
lengthens the preservation only a little. The results differ strikingly 
with the amount of citrate employed. Hemolysis occurs relatively early 
when the smallest quantity is tised that will prevent clotting. The 
optimum mixture has three parts of rabbit blood to two of isotonic citrate 
solution. ' 

“ In the second part of this paper experiments are detailed which prove 
that cells preserved by the methods here recorded function excellently 
when reintroduced into the body.” 

'(134)v Roh^ The PresemtioH ' of Living Bed 

Blood Cells in Vitro. II. The Transfusion of Kept Cells.— JL 

Feb. Voi 23, No. 2. pp. 239-^248. 

Summary : — \ 

order to determine the availability for functional uses of red cells 
kept in vitro by our methods, transfusion experiments have been carried 
out with rabbits by which a large part of their blood was replaced with 
kept rabbit cells suspended in Lookers solution. It has been found that 
S'^^lirqcytes preserved in mixture^ of blood, sodium citrate, saccharose^ 
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and water for 14 days, and used to replace normal blood, will remain in 
circulation and function so well that the animal shows no disturbance,, 
and the blood count, hemoglobin, and percentage of reticulated _ red cells 
remain unvaried. Cells kept for longer periods, though intact and 
apparently unchanged when transfused, soon leave the circulation.. 
Animals in which this disappearance of cells is taking place on a large scale, 
remain healthy save for the progressing anaemia. The experiments prove, 
that, in the exsanguinated rabbit at least, transfusions of cells kept for a 
long time in vitro may be used to replace the blood lost, and that when the 
cells have been kept too long but are still intact they are disposed of without 
harm. The indications are that kept human cells could be profitably 
employed in the same way.’ ’ 

(135) Futaki (K.), Takaki (F.), Taniguchi (T) & Osumi (S.). Tlie 
Cause of Mat-Bite Fever. — Jl. Expermi, Med, 1916. Feb. Vol. 23. 
No. 2. pp. 249-250. With 1 plate. 

The authors have encountered four cases of the disease, and in two 
of them have been able to make detailed investigations. 

All the cases presented symptoms which are typical of the disease. 
The period of incubation is from 10 to 27 days, and the first symptoms, 
are fever and headache. Inflammation occurs around the bites, pains 
occur in the limbs, a dark red skin eruption appears, and there is 
swelling of the lymphatic glands. The high fever and the local lesions 
continue for from three to seven days, and alternate with afebrile 
intervals of two to three days. 

A piece of skin was obtained with precautions to ensure sterility 
from the first case investigated, and with dark ground illumination 
spirochaetes were discovered. Monkeys, guinea-pigs, and white rats 
inoculated with materials from the tissues and with blood all became 
infected, 

Indian ink preparations of gland juice from the second patient and 
a piece of gland impregnated with silver nitrate also showed 
spirochaetes. 

The parasite was larger than 8p, pallida, and smaller than the 
parasites of relapsing fever. 

The patients were treated with mercury and salvarsan respectively 
and both recovered. 

The conclusion drawn is that the organism is probably the cause of 
the condition. 

(136) Tbibonbeaxj (L.), Fichet (M.) & Dubbexjil (J.), ProeM§ de 
coloratioii das llquides organiques et ieurs parasites. [A Method 
of Staining Organic Liquids and Parasites contained in them.]— 
CM, Soc, Biol 1916. Apr. 1. Voh 79. No. 7, pp. 282-287. 

This paper contains directions for the preparation and use of a 
compound dye the component parts of which are all of French manu- 
facture. The method is based upon the use of eosinate of silver^ 
methylene blue and eosinate of ordinary methylene blue. 

(137) 'Muib (R.). " Staining of Bacterial Capsules in Films and Sections^' 
'■'■-■-J'l'Path, d Bact. ' 1916. Jan.' Vol. '20. No. '3. pp, ;"257-259:, 
With 1 plate, comprising 2 fi^^ 

It is claimed for the method described in this paper that the capsules 
of bacteria can be diflerentially stained while a Grram-positive reaction 
is also obtained. Glose adherence to the steps is enjoined. 
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Method applied to film preparations 

{a). Dry film . — k thin film of the material is made on a cover glass 
and after becoming dry in the air it is fixed by placing in saturated 
watery snbliinate solution for one mimite. The preparation is then 
washed in water and in methylated spirit. (6). Wet film.— A cover 
glass carrying a thin moist film is placed film side downwards in 10 per 
cent, formalin for two to five minutes. It is then gently washed with 
water and methylated spirit. 

The film is covered with freshly prepared Gram’s stain of the following 
composition : — 

Saturated alcoholic gentian violet . . . . 1 part. 

5 per cent, w^atery carbolic acid , . . . 5 parts. 

The preparation is heated gently over a Bnnsen for a few minutes. 
When cool the stain is Avashed ofi with Gram’s iodine and a little fresh 
iodine solution is added. After two or three minutes the iodine is 
washed of with methylated spirit and the washing with spirit is 
repeated, 

A few drops of clove oil are then placed on the film and the warming 
is repeated. Wash with spirit and then with water. 

Filter on the film a few drops of a solution containing one part each 
of a saturated watery solution of sublimate, a saturated watery solution 
of potash alum, and a 20 per cent, solution of tarnic acid. This is 
allowed to act for five minutes. Wash in water and counterstain for 
one or two minutes with a saturated watery solution of eosin. Wash 
in water. Filter on a few drops of saturated watery solution of potash 
alum and allow to act for a minute. Then wash, dry, and mount, or, 
in the case of wet-fixed films, dehydrate, clear in benzol, and mount. 

Method applied to sections. — Small pieces of tissue should he fixed 
in 6-10 per cent, formalin for two or three days, and after a few 
minutes washing should he transferred to methylated spirit for two 
or three days to complete the hardening. 

For the removal of the precipitate which frequentty forms in formalin 
fixed material the pieces should be placed in a solution containing one 
part of 1 per cent, watery caustic potash and 20 parts of 80 cent, 
alcohol The removal of the precipitate is slow and recpiires a week 
'or /more." 

Thoroughly wash for several hours in running water, and replace 
in methylated spirit where the pieces may be kept until required. 
Embed the tissues in the usual way. 

The method of staining sections is identical with that described for 
films except that the specimen may not require heating after the clove 
oil is placed upon it, and in any case heating need not be prolonged 
beyond a few seconds in order to complete the decolourisation, and that 
the alcohol used for the dehydration should contain four drops of 
glacial acetic acid to the ounce. 

(138) Kraxjss (W.) & Flemikg (J. S.). A Concentration Method for 
the Diagnosis of Malaria.— 1916. Feb. Vol 9. 
No. 2. pp, 141-144. 

For the method described m this paper it is claimed that it can be 
used by the general practitioner and by the field worker, greater 
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concentration is obtained than by other methods^ practically all the 
cellular elements are removed, and the parasites are well preserved 
and stain well. 

For taking the blood sterile bottles with rubber stoppers and of 
about 30 cc. capacity have placed in them about 20 cc. of *85 per cent, 
salt solution containing 2 per cent, sodium citrate. A 2 cc. syringe is 
first charged with 0*5 cc. of this solution, and is then filled with blood 
from a vein. The contents are then ejected into one of the bottles. 

Formalin is then added to the mixture. A series of charts shows 
the effects both vith regard to haemolysis and fixation of the parasites 
produced by various concentrations of formalin acting for different 
lengths of time. If the fixation be too rapidly carried out haemolysis 
may be prevented. The quantity of formalin added apparently depends 
upon the time that will elapse before the specimen is examined ; the 
longer the time the smaller the amount of formalin required. The 
liquid is then centrifuged until all the cells are thrown down. The 
supernatant liquid and the leucocyte cream are removed. Distilled 
water is introduced into the tube and the cells are haemolysed. After 
further centrifuging smears are made of the deposit and stained. 
It is recommended that if commercial formalin is used it should be 
carefully neutralised with sodium hydrate. Similarly the reaction 
of the citrate solution may have to be corrected. This is done to 
avoid rewashing which is a cause of failure. 

As a guide to the amount of formalin required it is said that if the 
blood is to be sent from a distance it is as well to add such an amount 
of formalin as will fix the parasites in from 24 to 48 hours, i.e., by adding 
two drops of 10 per cent, formalin solution (37 per cent, formaldehyde) 
to every 10 cc. of citrated blood. 

The method of staining advised is not specified in this paper. 

(139) Eettbree (Ed.) & Neuvillb (H.), Be la rate des Cam^lid6s, 
des Girafidfe, et des Cervid§s. [The Spleen of the Camelidae, the 
Girafidae, and the Cervidae.]~~<7. i?. Soc. BioL 1916. Feb. 5. 
VoL 79. No. 3. pp. 128-131. 

TheCamelidae.— 

The spleen is crescent-shaped, measuring about 
17 centimetres in length. The right extremity is about 6 centimetres 
wide, and the left about half that. The left and hinder border is the 
convex one. The external surface is convex, and is not attached to 
the diaphragm in any way. 

The spleens of the llama {Auclienia glama) and the alpaca [Auchenia 
j}aco) closely resemble that above described. 

In the camel (Oamek^ hactrimvm) yAim about one month old the 
spleen very much resembles that of the llama in general form, but is 
about twice ^ as wide as its extremities. The borders may show 
" superficial 'clef ts. 

The Girafidae.— -In the giraffe {Gimffa camelo'pardaUs) the spleen 
when in position is somewhat beU- or dome-shaped. The concave 
surface encloses the highest part of the rumen, and the convex surface 
engages with the diaphragm. Although the animal whose spleen 
was exannned had not attained its full growth the spleen measured 
35, centimetres "in length, ,20, in width, and had a maximum thickness 
: "of, "'7" centimetres. 
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Tlie diaphragmatic surface of the organ is adherent to the diaphragm 
for at least half its extent, the only free portions being the left extremity 
and the ventral portion. On the visceral surface the spleen is attached 
to the stomach over the right two-thirds of its area. 

Tragulidae. Tragulus meminna ErxL— The spleen of the adult is 
practically oval in shape and measures 5 centimetres in length by 
'2 in width. Its right extremity is pointed, and the organ is thickest 
at its dorsal edge where the thickness is about 4 mm. 

Cervidae. Cervus axis Erxl. — The spleen is flattened and measures 
about 4 centimetres by 2*5. The left extremity is pointed. The 
diaphragmatic surface is attached to the diaphragm in the dorsal 
third, but the right extremity is quite free. The visceral surface is 
connected to the stomach by dense connective tissue. 

Cemdiis muntjac Zimm. — ^The spleen is 8 centimetres long and 
4 wide. The left extremity is narrower than the right. Both the 
borders are convex, and the splenic artery and vein enter and leave 
the organ at a prominence situated about the middle of the dorsal edge. 
The spleen is attached to the diaphragm over half the parietal surface 
and to the stomach over the dorsal third of its visceral surface. 

Cervus cajmolus L.- — The spleen of a still-born subject was found to 
be 2 centimetres in length and 1*3 in width. 


(140) Chauton (E.) & Blanc (G,). Cryptoplasma rhipicephali u. g., 
n. sp,, protiste endoparasite de la Tique, RMpicephalm sanguineus, 
du Gondi : Ctenodactylm gundi. [Crypioplasma rhipicephali n, g., 
n. sp., Endoparasitic Protozoon of Rhipicephalus sanguineus 
from the Gondi.]— C. R. Soc. Biol 1916. Feb. 5. VoL 79. No. 3. 
pp. 134-138. With 2 text-figs. 

The authors have found the parasite described in this paper in 
'Stained preparations made from a single nymph only out of about 
100 examined. They have not observed it in the living condition, 
nor have they been able to determine in what organ or organs of the 
tick the parasite occurred. But the number of parasites found was 
so great that probably only the body cavity or a greatly distended 
intestine could have been capable of containing them. 

All the parasites found were morphologically the same. They 
were slightly bowed structures about 55 microns in length and 5 in 
diameter at the thickest part, which was quite close to one end. One 
end was generally more pointed than the other. The body appeared 
to be quite unstained, but there was a fibrillated band of chromatin- 
like substance which made one spiral twist apparently around the 
■outsidepf the body. The outer surface was quite smooth. 

At.' the, 'edges' of . the smears ''there were certain .parasites wMch^ 
through; rapid 'drying had undergone'' shrinkage,,; which, 'seemecito'have. 
resulted in the rupture of the wall, resulting in penetration of the 
stains. In these parasites the cytoplasm was coarsely gianular, the 
granules in some cases being arranged in spiral coils. No nuclear 
structure could be definitely made out. 
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la some of the shrunken parasites it could be clearly made out that 
the cbromophile spiral already referred to was closely applied to the 
outside of the unstained shelldike structure which enclosed the 
cytoplasm. 

The authors suggest that the elongated structure represents a 
parasite, and the outer spiral of chromatin-like material represents the 
remains of the nucleus of a host well. In support of this view they 
give a figure of a haemogregarine of the gecko (which is probably a 
new species) enclosed in the remains of a red corpuscle. 

With regard to the apparent absence of a nucleus in the parasite, 
two suggestions are put forward. One is that the thickness of the 
shell prevents it from staining by the technique employed, and the 
other is that the nucleus is difiuse as in the Cyanophyceae. 

The authors have not sufficient material upon which to base any 
idea of the classification of the parasite observed, but they are 
inclined to exclude it as a stage of Piroplasma quadrigeyninum or 
Toxoplasma gondii. 


(141) CHxITton (E.) & Blanc (G.)- pseudo-parasite Cfyptoplasma 
rhipicephali Chatton et Blanc. [A Pseudo-Parasite Cfyptoplasma 
rhipic€phalL]~-C. R. Soc. Biol 1916. May 20. Vol. 79. No. 10. 
pp. 402. 

In the" above journal of the date January 22, 1916, the authors 
published an account of an organism which th% had found in immense 
numbers in the body of a tick, R. sanguineus. Only a single tick 
was found to contain the organisms and only a stained preparation 
was available for examination. According to the records the tick in 
which they were found was a nymph, and it is noted that the descrip- 
tion was written eighteen months after circumsbances had compelled 
the authors to stop their investigations. Apparently an error had 
crept into the records with regard to the stage of the tick in which 
the structure were found, as subsequent investigations carried out 
with male ticks shewed that the bodies were in reality spermatozoa, 
and that therefore the tick originally examined must have been 
,a male. 


EEPORTS. 

(142), Accra Laboratoby, .'Annual; Report for' 1914. [Magbie 
, , Scott).]. ,56 -pp.’ F’cap.; Illustrated.. ,. 1915. ■London: 

J. & A. Churchill, 7, Great Mariborough Street. [Price 56*.] 

..In referring to a' number of ■■abnormalities.',, observed., in blood . films' 
on different occasions the author .states that in a number' of tame mice 
brought, . from, Eugland,,,all of' which.'-died:^ soon :.a.fter'. arrival, the only 
constantly observed ''phenomenon-^':.' 'was". the", presence of immense 
numbers ,of ,.,plat'elets .'in ,the,'blood. 
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In the hlood of cattle and sheep platelets sometimes presented 
extraordinary shapes. Some were like spirochaetes with a thickening 
in the centre. 

It is stated that anaplasma-like bodies were very frequently found 
in the blood of men and animals. While such bodies were not specially 
sought for a note was kept of the number of smears in which they Avere 
present in conspicuous numbers. Except in the case of the pig, in 
Avhich they were present in 33 per cent, of the samples of blood examined, 
no idea as to the frequency of occurrence in other species can be foxmecl, 
as only the number of smears containing them is given, without the 
total number examined. In addition to cattle, humped and straight- 
backed, sheep, pigs, and goats, monkeys, bats, donkeys, hedgehogs, 
cats, brown, black and pouched rats, mice, and guinea-pigs also 
showed them in their blood. 

A coarse basophilia of the red cells Avas a marked feature of the blood 
of cattle, especially those infected with trypanosomes. 

Trypanosomiasis and piroplasmosis are dealt Avith, but these subjects 
have received a more extended notice in a paper published in the 
Ann, Tfop, Med, & Parasitol., 1915. Dec. [see this Bnlletin, Vol. d, 
No. 1, pp. 6-9]. 

Spirochaetes Avere found on a number of occasions in blood films 
from cattle, sheep, pigs, and goats, but as the films Avere made at the 
slaughter-house the possibility is not excluded that some of them were 
contaminated. 

The parasites found appeared to fall into four groups. 

In the first group the parasites measured about 7 by 0*13 microns, 
and usually showed two spirals. 

The second group included parasites of about the same size as the 
foregoing, but shoAvdng fdur spirals. 

The third group contained parasites about 11 microns in length by 
0*2 in Andth. These generally showed five irregular spirals and stained 
rather unevenly. 

The parasites of the fourth group were as long, but rather thicker 
than those in the third group. They showed three spirals, and some- 
times contained dark- staining granules. 

Spores of Sarcocystis Avere found in the blood of cattle, sheep, and 
a pig. The author considers that the presence of these parasites in the 
blood was presumably in the nature of a contamination from the tissues 
of the neck, although he failed to find sarcocysts in the muscles of the 
neck/, :■ 

In one of the cattle the spores appeared to be rather different from 
those found in the other animals, The pink-staining area usually 
present at the more pointed end was absent, and the chromatin 
granules forming the nucleus were more closely compacted than 
usual. 

Filariae were found in the blood of cattle, but not in sheep, pigs, or 
goats. They were present in very small numbers and all appeared to 
belong to the same species. They were enclosed in an ample sheath, 
length was/iMl;imcronSj;;/a^ 
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the roimded. cephalic extremity there was a clear area measuring about 
6 microns^ and at the tapering hind extremity a similar area measuring 
about 12 microns. In all of them there was a break in the continuity 
of the cells, the middle point of which was about 30 microns from the 
anterior end. 

In the mesentery of one adult hump-backed ox an adult specimen of 
Setaria labiata-papillosa was found. 

The author has found T, peeaudi in a large proportion of the horses 
and mules examined by him, and in two cases T. vivax. Although 
Criossina does not appear to breed in the immediate neighbourhood of 
the town they are occasionally introduced from outside through the 
medium of trains and motor wagons. One of the difficulties of 
eliminating trypanosomiasis from the horses and mules lies in the fact 
that cattle harbouring the parasites are allowed to wander about the 
streets, and thus form a reservoir for the infection of horses which is 
effected mechanically by Stomoxys and other genera of biting flies. 

Filarial embryos were found in the blood of one horse. These were 
devoid of a sheath and measured about 160 microns in length by 5 in 
width. 

In the fur of pouched rats a parasite Hemmienis talpoides, which 
according to Marshall may be described as an aberrant cockroach 
that has taken to a parasitic mode of life,” was found. 

An outbreak of spirochaetosis among fowls and ducks was cut short 
by the intramuscular administration of 1/10 grain of atoxyl, all the 
birds resisting infection save one which was cured by a second injection. 

No ticks could be found on the birds, but Echidnophaga galUnacms 
was present in large numbers, and in view of the positive result recorded 
by Mayer of transmitting spirochaetes to canaries by this flea, an 
attempt was made to confirm it. The result was negative, hut the 
fowl used was a native-bred one and the experiment was therefore not 
satisfactory and was only made on the chance that the bird might be 
susceptible. 

Haemogregarines were found in the blood of snakes, toads, 
and lizards. The latter appeared to be far less heavily and frequently 
infected than was the case at Yaba, Nigeria. 


(143) ■ Nioeria. Animal Report. Medical Re'search Institute. - 1914. 
[CoNNAL (A.) & Coghill{H.S.).] 22 pp. F’cap, 1916. London: 

Published by the Cro wn Agents for the Colonies. [Price 2.9. 6(1.] 

The results of the* work carried out in connection with yellow fever 
have been reported to the Yellow Fever (West Africa) Commission, 
but a synopsis is given in the present report. From this the following 
.points may 'be .gathered, 

The disease has been transmitted to guinea-pigs in series by sub- 
cutaneous and intraperitqneal inoculation. In inoculated guinea-pigs 
the period of incubation ranged from a few hours to two days, and the 
period of illness varied frto a few days to several weeks. Collapse 
sometimes occurred in the acute stages, but in the more chronic cases 
there were progressive weakness and emaciation, and staring of the 
:coati:''^_Album^.; ■yuis^;always' ^eseht&' 'the.:urine 
:StageB';of the disease.^ ‘ 
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At tie post-mortem Imemorrhages and erosions of the gastric 
inncoiis membrane, petecliiae in the pericardium and pleurae, and 
congestion of the liver were 3ioted. 

“ Pamplcmm jlavigemmi ” was present in the blood constantly, 
sometimes within a day of inoculation, and remained there during the 
whole course of the disease and during the early part of the period of 
convalescence. 

Impression preparations from the lungs, liver, and spleen show intra- 
and extra-corpuscular bodies which were thought to be “ advanced 
forms ’’ of “ P. flavigenumP 

All attempts to obtain cultures by Bass’s and Ziemaiin’s methods 
failed. 

Two monkeys were inoculated from infected guinea-pigs. A short 
febrile reaction resulted and Paraplasm^a flavigenwn ” was found in 
the blood for a few days after the injection. A piece of spleen excised 
from one of them also showed the form of parasite found in the lungs, 
spleen, and liver of the guinea-pigs. 

With a view to controlhng results observations were carried out on 
apparently healthy guinea-pigs. Structures indistinguishable from 
Paxaplasma were found in the blood of a number of them. The 
injection of their blood into other guinea-pigs failed to give rise to any 
febrile reaction. Albumen was never found in the urine, but in some 
cases petechiae were found in the mucous membrane of the stomach 
and there was congestion of the kidneys or even nephritis. 

Some apparently healthy and normal guinea-pigs which died from 
unascertained causes showed petechiae in the stomach, acute inflam- 
matory conditions in the kidneys, and albuminuria. 

Keference has previously been made [see this Bulletin^ VoL 2, p. 143] 
to the discovery by Connal of malarial parasites in the blood 
of monkeys. The first three received were all found to be infected, 
hut of fourteen afterwards examined only one showed parasites. 

Two attempts to cultivate the parasite by Bass’s and Ziemann’s 
methods apparently failed, no division forms being observed in either 
case..' ■ 

Experiments were carried out with Stegomyia fasdaia, Oulidomym 
mhuhsa^ Ochlerotatm inifans, G, nigricephalus, mi Anopheles costalis^ 
but in no case were any developmental forms found in the mosquitoes, 
nor did any of the clean monkeys become infected. 

Intramuscular injections of quinine failed to cause a disappearance 
of the parasites.'. ; 

Ntimerous active flagellates resembling Trichomonas were present 
in blood and mucus p§-ssed by goats suffering from dysentery, of 
wHch there was an epidemic at Yaba.^ 

In the blood of 12 out of 126 pigs T, was found. Seven 

out of 22 dogs were found to be infected with a trjpanosome of the 
brucei type. 

T. vivax was found to be present in a large proportion of a herd of 
cattle brought down from the Northern Provinces. About 30 per cent, 
of them also showed Babesia (species not stated) in their blood. Three 
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were put under treatment with, salvarsan or atoxyl^ but in no case was 
a cure effected. The animals were in advanced stages of the disease 
when treatment was started. The drugs appeared to cause some 
diminution in the number of Babesia present. 

The authors mention the discovery of Babesia in the blood of a pig^ 
but give no details. 

Two experiments in the cultivation of Theileria were made by Bass’s 
method with the blood of a cow showing the parasites in small numbers 
as follows : — 

Bass culture of Theileria No. 1. — Bass cultures were made from one of 
the animals in the usual way, the incuhation temperature being 40° C. 
The parasite, following Castellani and Chalmers {3Ianual of Tropical 
Medicine j 1913, p. 368), was Theileria (cytoplasm easily visible, division 
in fours, nucleus without dimorphism, bacillary forms present). 

“ Cow No. 17, which was the animal from which the blood was taken 
for cultivation, showed a somewhat scanty infection with Theileria. Most 
of the forms of the parasite were minute and rounded, only a few bacillary 
forms being seen. No trypanosomes were found. After five hours’ 
incubation there were seen in addition to bacillary, rounded, pear-shax)ed 
and vibrio -shaped forms, a number of rounded bodies wiiich contained 
four chromatin masses, arranged for the most part in the form of a cross, 

thus . . , but in a few instances arranged thus . , . , whilst other parasites 

contained only two chromatin masses. At 10 hours the forms dividing 
into four were more numerous, and the other, forms had grown more 
rounded. It was also observed that the bacillary forms were thicker and 
more like a coeco -bacillus. At 13 hours the four chromatin dots had 
separated and there was evidence of separate cytoplasm around each mass 
of chromatin. At 20 hours, whilst there were still a few of the parasites 
which showed the early stage of the division of chromatin, in mosfc cases 
the bodies were widely separated, and many erythrocytes were seen to 
contain four, six or eight minute Theileria^ whilst other red cells had 
evidently become freshly infected with single or multiple young spores. 
At 23 hours the smears showed mostly larger spherical and bacillary forms, 
and few bodies in a state of division. At 28 hours again there was a much 
larger proportion of dividing forms. At 32 hours the ohromatiri masses 
in the dividing forms were beginning to separate. At 38 hours most of the 
forms were separate and non-dividing, sometimes three and sometimes four 
babesiae being present in one cell, but for the most part only one or two in 
each infected corpuscle. At 44 hours large pear-shaped and spherical 
forms were most numerous. At 50 hours there were again a few dividing 
forms, and a number of the single forms were swollen and apparently 
degenerated. At 61 hours freshly dividing forms were still present, but for 
the most part the parasites were large, with a single nucleus pear-shaped 
and spherical forms predominating, with only a few bacillary forms. 

Bms cultures of Theileria No. 2. — -The same procedure was repeated 
with blood from the same cow, on the day following the first experiment. 
After two hours’ incubation, spherical and bacillary forms of the parasite 
predominated, and the were mostly single in the host cell. 

At four hours the appearances were the same as before, but a few dividing 
forms had appeared, A few trypanosomes were also observed for the 
first time, and erythrophagocytosis had taken place to a slight extent. 
At six hours, many dividing forms were observable, most of them with 
four chromatin divisions. At eight hours the red blood corpuscles showed 
a large infection with small spores, dividing forms were few, large spheres 
and bacillary forms being still numerous. There was mostly one or at most 
twO' parasites in' each infected' celli"'.. 'At 14hours the, great' majority of the 
red cells were infected, some containing large single forms in addition to 
dividing forms. All stages of the parasite were seen, rings,: peai^s, spheres, 
bacillary and coceo-bacillary forms. At 16 hours the individuals resulting 
■' from, the dividing forms were mostly^'separate, and each with its cytoplasm 
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distinct. At 18 hours there was again a large number of forms in the early 

stages of division. At 20 iiours these dividing forms had completed the 
process, 'many red cells showing a fresh infection with yoiiiig 'parasites. 
At 31 hours there were as a rule two or three parasites in each infected 
cell, and most of the forms were large, bacillary and pear-shaped, being 
the coniiiioiiest. At 40 hours single forms of medium size predoiiiinated. 
At 44 hours tlie individual x>arasites were larger, and there were a few new 
division forms. Some swollen and degenerating parasites were noted. 
At 48 hours there was again a fair number of fresh corpuscles nenvly 
infected, but degenerative signs were more marked. At 61 hours a large 
proportion of the parasites was degenerated. 

“The cultivation of the parasite enabled its nature to be established 
with more certainty than could have been done by examination of smears 
from the peripheral blood. 

“Schizogony took place several times during the first 48 hours; 
thereafter degenerative changes set in. 

“ It would appear that the fine bacillary or vibrio-shaped forms grew 
into the more swollen cocco -bacillary parasites which did not show any 
division of the chromatin. Presumably these were the gametocytes. 
Attempts to transmit the infection to guinea-pigs by intraperitoneal and 
Buhcutaneous inoculation failed,” 

The paper contains lists of the mosquitoes, flies, ticks, and helminths 
collected. 
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Locusts in Tunis on Biological Lines.] — Arch. Inst Fasteur 
Twww, 1916. Apr. Yol. 9. No. 3. pp. 135-148. 

(166) Kolmer (J* a.) & Smith (A. J.). The Baotericklal and Proto- 
zoacidal Activity of Emetin Hydrochloride in Vitro. — Jl Infect 

■ Bis., 1916. March. Yol. 18. No. 3. i)p. 247-265. 

' (167) Kolmer (J. A,) '& Smith (A. J.). ' The Bactericidal and^ 

Protozoacidal Activity of Emetin Hydrochloride in Vivo.— 

' . Jl Infect Bis., 1916. Mar. Yol. 18. No.' 3. pp. 266-276.,, 

' , (igg), Eettbrer (E.) & Neuville (H.).' 'De' la rate du ,Rlimoceros 
et du Tapir. [The Spleen of the Rhinoceros and of the Tapir.] 
—O. M. Boc, Biol, IdlQ. Apr. 1.' Yol. 79. No. 7, "pp, 
',267-270.. 

(169) Ries (J.-N.). Sur la pathogenie et le traitement de Fandmie 
et infectieuse du cheval, [The Pathologjr and 
Treatment of Equine Pernicious and Infectious Anaemia,]— 
Eeeeuil de MM. V4t, ldl6, Jan. Id-Peb. 15. VoL 92. 
Nos.,:l;&"l, ", pp.-; 14^-20.’- ; 

' ,,,(170')„ :.'Ricerehe ed ^esperiehze'perlo Studio fiella immunity'' 

all* Afta. [Immunity against Foot arid Mouth Disease.]— 
CUnim Vet, 1916. May 15. Yol. 39. No. 9. pp. 257-26L 
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PEOTOZOOLOGY. 

(a) Amoebiasis. 

(171) Darling (S. T.). Entamebic Dysentery in tbe Dog. — Proc, 

Assoc. Isthmian Canal Zone for Half-Year, Apr. to Sept. 
1913 [1915.] Vol. 6. Part 1. pp. 60-62. 

This appears to be the first case recorded of naturally acquired 
entamebic dysentery in the dog. 

The subject was a large deerhound which had been in the Panama 
Canal Zone for several months and had just been brought into the 
laboratory for observation in connection with hookworms. On 
admission it was suffering from blood-stained diarrhoea and great 
abdominal pain. Faeces on examination were found sometimes to 
contain trophozoites. The animal became very emaciated and died 
after II days. 

Post-mortem examination showed that the mucous membrane of 
the colon was dotted all over with innumerable minute red punctate 
superficial erosions, but no large ulcers. Smears always contained 
entamoebae in which at times red blood cells were seen. The ileum 
contained hundreds of hook-worms, but smears of the mucous 
iiiembrane contained no entamoebae although a few were seen in 
sections on the surface. 

On histological examination the minute red ulcers on the mucous 
memhrane of the colon were seen to be infiltrated with leucocytes and 
entamoebae. The superficial portion of the ulcers was denuded of 
epithelium, and the surrounding surface was covered with mucus which' 
contained, many trophO'Zoites apparently ..vegetating in: it. ClumpS' of 
entamoebae could be seen in places making their way into the intestinal 
cr}q>ts. The invasion was very superficial and the submucosa and 
muscularis were not involved. The lesions were thus not like those 
,Been':,m'the' Cat, experiment^^^ per rectum with the tropho- 

zoites of E. tetragena of man. This suggests that the lesions were 
caused by a different species of entamoeba. 

Description of the trophozoite . — ^In the wet state it measured from 
16 to 32 microns in diameter ; the majority contained no red blood 
corpuscles but some contained up to 8 or 10, The ectosarc was clear 
and well differentiated from the endoplasm which was granular and, 

IPn 1 AAA Q lA 'i -I / «; a 
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contained vacuoles. The nucleus and usually its, karyosome were 
easily detected. When stained intra vitam with gentian violet the 
peripheral chromatin of the nucleus was. displayed as many fine 
particles, and the centriole and karyosome were distinctly shown. 
With phosphotungstic acid haematoxylin, and iron haematoxylin, 
the trophozoites stained well and the nucleus was seen to be made up 
of rather fine chromatin granules. The centriole was not uncommonly 
eccentrically placed while the karyosome appeared as a finely granular 
ring. 

Specimens diy fixed and stained with Giemsa and differentiated 
with ammoniated ethyl alcohol present a picture not unlike E. tetmgena, 
except that the karyosome is quite different from that usually seen 
in the latter. It is smaller and more dense, its band is broader and it 
is never seen in the form of a reticulum, nor as granules scattered 
through the nucleus as in E. tetragena. Specimens in films wet fixed 
and stained with haematoxylin gave the following average diametrical 
measurements in microns. Trophozoite 21 to 28, nucleus 5*5, 
karyosome 2*4:, centriole 0*7. 

All the trophozoites were of the large vegetative type usually seen 
in active lesions. Their appearance was in general like that of 
E. tetmgem except for important differences in structure of the nucleus. 
Cysts and other perpetuating forms were not discoverable. A puppy 
fed with material containing trophozoites six hours after the death of 
the host did not contract the disease. Rectal inoculations were not 
made. 

From the characters enumerated above the author believes that the 
entamoeba found in the dog differs from E. tetragena and E. coU which 
cause lesions in the cat and man, and provisionally proposes the name 
E. vmaticum for this new species. 


(172) Wabe (F.). The Possibility o! Amoebic Dysentery in the Dog, .and 
its Treatment with Emetin,— JL Gomf. Path. & Therap. 1916. 
June. Vol. 29. Ft. 2. pp. 126-130. 

Fresh faeces were examined microscopically from a rather acute 
case of dysentery in a bitch. This animal belonged to a pack of 
foxhounds kept at a hill station in India, in which dysentery was stated 
to have been a considerable source of trouble for some years past. 
In these smears of faeces one or more amoebae, which were 
pronounced to be extremely like Entamoeba hystolytica, the cause of 
amoebic dysentery in man, were present in at least every other field of 
the microscope. Six other animals were also chnically affected but 
not to so serious an extent as in the above case. No m 
examination was made of their faeGes, 

All the above cases were treated with injections of emetin hyd^ 
chloride in daily doses of J or 1 grain until the symptoms abated. 
All quickly recovered except one case, where the animal had been ill 
for ten months. Post-mortem examination of the latter animal 
indicated that the large intestine was affected with numerous small 
- ulcers, the stomach was 
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(173) Thomson (X Gordon) & Thomson (D.)^ Some Obsirvations on 
the Effect of Emetine Admimstratlon on the Free Yegetatife 
Forms and Cysts of Entamoeba histolytica and Entamoeba colL — ■ 
Jl. Roy. Army Med. Corps. 1916. June. VoL 26. No, 6, 
pp. 683-694. With 1 plate. 

Summary of Conclusions. 

(1) If an amoebic case receive a continnoiis course of treatment with 
emetine of not less than a total of seven to ten grains of the drug adminis- 
tered in grain doses daily for a week, it is probable that he will never become 
a carrier of cysts. In order, however, to make certain of this, it is better 
to carry the treatment further. Such treatment also prevents relapses. 

(2) Cysts of E. histolytica can be cleared out of a patient after six grains 
of emetine, but, to make absolutely certain of this, it is better to exceed 
this dose. This treatment must be combined with saline purgatives, so 
as to get free daily action of the bowels. 

(3) A case of amoebic dysentery inefficiently treated with less than 
seven grains of emetine is likely to become highly dangerous as a carrier 
of cysts. One or two small doses naay act beneficially and get rid of active 
symptoms, such as the passage of blood and mucus, but it may at the same 
time stimulate the formation of large numbers of cysts. The cessation of 
treatment on the disappearance of active symptoms is fraught with danger, 
both to the patient, and subsequently, to others. 

“ (4) All patients known to have blood and mucus in their stools and to 
have received less than an efficient total quantity of emetine ought to be 
examined for the presence of cysts in the faeces, as it is highly probable 
they have thereby become dangerous carriers. 

“ (5) The transmission of amoebic dysentery is undoubtedly due to the 
ingestion of cysts. This is brought about by the contamination of food, 
fingers, or flies. Cysts may also be carried along with sand particles by 
wind. 

(6) The powers of resistance of cysts outside the body are considerable, 
nnd this should be borne in mind by all responsible for sanitary prophy- 
lactic measures against dysentery.” 

(b) Anaplasmosis. 

(174) Walkeb (J.). Some Obser?ations in connection with the 
Immunisation of Cattle against South African Hedwater and 
Genuine Gallsiekness (Anaplasmosis),— ZJmon of South Africa. 
Dept, of Agric. 3rd and 4th Reports of the Director of Yeierinary 
Research. 1916. Nov. pp, 601-526. With 1 chart. Pretoria : 
Govt. Printing & Stationery Office. 

The author begins this article by giving a complete review of the 
literature dealing with anaplasmosis. 

' OBSERVATIONS' IN CONNECTION '.WITH THE . TRANSMISSION, "OE' 

Eedwater. 

A series of 24 inoculations and immunity tests with redwat6r-gall- 
sickness blood was performed on cattle, the results of which are 
BUimnarised as follows :^ ":''. 

' 1. '.'The: inoculation. . of susceptible. 'cattle with redwater- gallsiekness 

' blood ' did not 'always, result' in a reaction to^ redwater. ' '(No rise of tempera- 
ture occurred andmo F. Mgeminum were noted in the smears. Animal 
'.remained, .apparently. ■' healthy). ■. ."v'": " ■ 

' 2. 'The blood .of an animal, which gave .no reaction .to. redwater.. .when 

inoculated with redwater-gallsickness blood does not transmit redwater 
To. 'Susceptible, cattle:.' 

'''/'r4a.A./3v 
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“ 3, Susceptible animals whicli failed to react to redwater after 
inoculation are susceptible to redwater. 

“4. Tlie inoculation of a susceptible animal witb. blood wMcli was 
collected from a, beast wlien reacting to redwater, and in wliicli P. higmiintm 
parasites were frequent does not always produce a redwater reaction (one 
experiment), and tlie animal remains susceptible to redwater. 

0 . All animal wliicli has reacted to a strain of redivater may again 
react when inoculated with blood of a different strain. 

6. The redwater reaction may manifest itself in a rise of temperature 
without the appearance of P. higeminiim in the smears during or shortly 
after the temperature reaction^’ 

(2) Observations in Connection with the Transmission of' 

Anaplasmosis. 

(A) The Invanability of Transmission of Anaplasmosis by means of 
inoculation of redivater-gaUsickness blood. From the above experiments, 
the author also draws the following conclusions : — 

“(1) That the inoculation of susceptible cattle with redwater-gall- 
sickness blood did not always produce a reaction to redwater ; a reaction 
to anaplasmosis however invariably occurred. 

“ (2) The blood of animals which failed to react to redwater after 
inoculation with redwater-gallsickness blood produced in Busceptible- 
cattle anaplasmosis but not redwater. 

“ (3) Blood collected from an animal which had been inoculated with 
redwater-gallsickness blood during the redwater reaction and thus before 
the anaplasma infection appeared did not produce anaplasmosis in a 
susceptible animal. 

“ (4) The shortest period in which Anaplasma marginah appeared after 
inoculation was 20 days, longest period 44 days, average period 31 days. 
For A, centrale the shortest "period was 16 days, longest 47, average 32 
'days.” 

{'E) The Mutability of Anaplasma centrale, 

Theiler has classified the anaplasmata into two varieties, viz.,, 
the Anap. marginale sluA Anap, marginale {Ymetj centrale) ; the 
former is responsible for deaths occurring from genuine gallsickness 
contracted naturally while the latter is much less virulent and, when 
inoculated into a susceptible animal, transmits the Centrale infection, 
and protects against the former (the Anap, marginale proper). [Hence 
Theiler’s method of immunisation against gallsickness/J It was 
found that inoculation of the blood of an animal immune to the 
Centrale variety did not always result in a pure Centrale infection 
being transmitted, but produced in some cases a pure Marginale 
infection. A series of experiments was performed, which are recorded 
on the charts, in order to see whether mutation from Centrale to 
Marginale occurs in passage through animals. The aiithor’a 
conclusions are given in the following r4sum6 

://'■ '-'**'-Th6 observations extended over a'period offive: years and afew' days,, 
namely, from 28th February, 1910, to the 8th March, 1915 ; during this 
time forty-three cattle were inoculated, and in thirty-five of these the 
experiment v/as controlled by the writer. 

** hi the first series of inoculations no mutation occurred during the 
passage through eight successive generations, viz. from the 28th February, 
1910, to 30th December, 1913. 

“ An animal inoculated approximately eight months later than the latter 
date with blood of the seventh generation and two animals inoculated with 
blood of the eighth generation reacted to Anaplasma marginale, 

“ In the second series of inoculations^ whereas no mutation occurred in. 
some cases in passage through suoee^ive generations, viz. from the 28th 
February, 1910, to the 19:15,, two, cattle inoculated with Mood 

M an eighth generation anihlal ,, reacted to Anaplasma marginale. 
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“ In the third series of inoculations, whereas central© blood of tlie sixth 
generation produced a ceiitrale infection, blood obtained from the same 
animal, api}roximLateIy five and nine months later, produced a margiriale 
infection and the inoculation of the blood of two imported animals which 
reacted to Anaj). eentrale resulted in a marginale infection. 

“ Gonclusion. 

A mutation from Anap, eentrale to Anap. marginale may occur in 
passage through a susceptible animal. 

“ The determination of the type is probably according to the Mendelian 
law, the marginale being the dominant — ^the eentrale the recessive type.” 

(175) Veglia (F.). The Cultivation of Anaplasma marginale in 
¥itro, — Union of South Africa. Dept* of Agric. 3rd & iih Reports 
of the Director of Yeterinary Research. 1915. Nov. pp. 527“532. 
Pretoria : Govt. Printing & Stationery Office. 

“ The culture media utilised were : — 

“ (1) Pure defibrinated blood, viz., blood from an animal infected with 
anaplasmosis. 

(2) Salt solution (sodium chloride) as used by Nuttall for the cultivation 
of Babesia mnis. 

“ (3) Sodium citrate solution, as used by Carpano for the cultivation of 
NiiUalla equi. 

“ (4) Ordinary bouillon, as used by Miyajima for the cultivation of 
Babesia bovis ” . . . . 

“ Conclusions : — 

“ (1) Anaplasms grow and multiply in the different artificial media 
indicated above. 

“ (2) Defibrinated blood and Carpano media are most suitable for the 
cultivation of anaplasms. 

“ (3) Basophile granulations and Jolly’s bodies, which are noted in 
anaemic blood, behaved difierently to anaplasms on cultivation, inasmuch 
as they did not increase in number and finally disappeared. 

‘‘(4) Normal blood of cattle and other animals not infected with 
anaplasms did not develop any intracellular bodies resembling anaplasms 
when cultivated in the way indicated* 

‘‘ (5) In cultures made with pure anaplasms or anaplasms and habesia 
mixed, no forms could be traced which would suggest a transition of one 
tO' another. '' O . ■' ' 

‘1(6) The defibrinated blood of a susceptible normal animal mixed with 
a culture appeared to be favourable for the development of the anaplasms, 
whilst the blood of an animal recovered from the recent attack of 
anaplasmosis appeared to inhibit the growth of the anaplasm. 

“ (7) The cultivation of anaplasms by a sub-culture has so far succeeded 
in the one instance attempted. 

“ (8) It appears that it is possible to grow anaplasms taken from an 
infected animal during the incubation stage of the disease, 

“(9) The increase of anaplasms in the cultures corresponds to the 
increase of the anaplasms in the living animal. 

‘ ‘ The oscillating decrease in the number of anaplasms noted in an animal 
that is recovering has its simile in the cultures,” 

(c) 

(176) 'Finzi , (Guido). ■ Leishmaniose et tubereulose ■ eheZ: le <5liieh.:; 
[Leishmaniasis and Tuberculosis in the Dog.] — Bull. Soc. Path 
Bxot. 1916* July. Yol. 9. No. T. pp. 429-432. 

Finzi records the case of a dog whicb had been brought for treatment 
to the clinic of the Yeterinary School at Turin, and which later died of 
generalised tuberculosis. On examining preparations from the blood 
and spleen Leishmania mfantU7n was easily discoverable. This dog 
had been brought from Cyrenaica a month prior to its death. 
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(d) Avian Malabia, 

(177) Gonbee (R.), On the Transmission of Haemoproteus 
columbae^ — Union of South Africa, Dept of Agric, 3rd & 4th 
Reports of the Director of Veterinary Research, 1915, N’ov. 
pp. 625-632. Pretoria : Govt, Printing & Stationery Office. 

Gonder expressed bis views upon the natural transmission of 
H, columbae at the International Medical Congress in London in 1913, 
and the investigations upon which these views were based are published 
in this article. The following is the author’s summary : — 

“ The infeotivity of the parasite Haemoproteus columbae is not hereditary 
in the fly-carrier. The parasite develops in the fly, Lyncliia capensis 
(olfersia), only to the ookinete, which, through a double protoplasmic 
segmentation, loses all its pigment and a part of its protoplasni.^ So long 
as the ookinetes are present in the stomach of the fly transmission of the 
parasite by the fly is possible. 

“ The flies ‘ clean ’ themselves from an infection whenever they engorge 
on the blood of a healthy pigeon, but do not become immune against 
reinfection. 

“ A cleansing of the flies cannot take place so long as they feed upon 
infected pigeons, 

“ Artificial transmission from infected pigeons to healthy pigeons cannot 
be brought about by ordinary blood inoculation, but is easily effected by 
the injection of ookinetes cultivated in the moist chamber. 

“ Direct transmission is also possible if lung material be used.” 

(e) Sabcospobibiosis. 

(178) Galli-Valebio (B.) Are SarcosporMia Aberrant Forms of 
Cnidosporidia of Invertebrates ? — JL Parasit, 1916. Mar. VoL2, 
Ko. 3. pp. 126-128. 

Dablinb (1915) suggests that, on account of the facility with which 
herbivora can ingest the bodies or the excreta of insects, etc., infected 
withneosporidia, it is possible that sarcosporidia may be '' side-tracked 
varieties ” of some of these parasites of invertebrates which are unable 
to continue further their life cycle in the muscles of an indefinite host. 

Scott (1916) also infers from his experiments that the sheep is not 
the definite host of fewelto. 

The author states that it is probable that sarcosporidia are identical 
with cnidosporidia, and believes that if it is possible to demonstrate 
that spores of sarcosporidia produce amoebae the identity of the two 
orders is still more probable. 

from cultures of S, tenella on certain media, 
bodies which presented motile amoeboid movements and later became 
encysted. The author himself (1913) confirmed these experiments 
vrith jS. mwm. It was not possible to produce Balbiana cysts in the 
oesophagus of a sheep infected with Liana’s cultures. 

Ebbmann (1914) observed amoeboid bodies in the intestinal cells of 
a mouse infected |)6f 0 ^ with sarcosporidia. 

Reference is also made to the similarity between the amoebae of 
certain myxosporidia and those of 8, muris, 

Th^ilohan and Auebbach proved that the spores of cnidosporidia 
produced amoeboid bodies in the duodenum of fishes. 

The author believes that the amoebae obtained from cultures of 
sarcosporidia may be destroyed in the stomach and suggests that in 
future experiments they might be introduced direct into the intestines 
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The author’s summary is as follows : — 

“ (1) Tlie observations of Piana and Galli-Yalerio to the effect that 
spores of Sarcosporidia produce amoebic bodies in cultures, more closely 
relate the Sarcosporidia to the Cnidosporidia. 

‘‘ (2) If true that Sarcosporidia are only aberrant forms of Neosporidia 
of inveitebrates, then the hypothesis of Darling becomes more probable.’’ 

(179) Franco (E. E.) & Borges (I.). Sur la sarcosporidlose bovine* 
[Bovine Sarcosporidiosis.] — Arq. do Inst. BacL Camara Pestana. 
1916. VoL 4. No. 3. pp. 269-289. With 10 coloured plates 
comprising 19 figs., & 1 plate comprising 4 figs. 

In the course of the years 1885 to 1914, 67 carcases of cattle were 
rejected at the Lisbon Municipal Abattoir on account of sarcospori- 
diosis, representing 0*0563 per cent, of animals slaughtered. The 
animals affected were in the great majority of cases brought in from 
the Alentejo province. 

The lesions affected the connective tissue, subcutaneous and inter- 
muscular, and took the form of small cysts from 250 to 400 microns 
in diameter which resembled fine grains of sand in appearance. They 
were sometimes gathered together in groups, and sometimes dis- 
seminated at distances less than 5 millimetres apart. Lesions of 

anasarca and elephantiasis,” such as described by Eesnoit and 
Eobin, were not seen by the authors. 

The article is almost entirely devoted to an analysis of the histology 
of the lesions ; the life history of the parasite is not studied. 

Cysts. — These are composed of three parts, which are derived from 
the parasite itself, viz. : — (A) an external “ anhist ” membrane, 
(B) a cellular internal membrane consisting of a finely reticulated 
protoplasmic layer, and (C) the spore contents consisting of an enormous 
number of very small, closely packed, crescentic bodies. 

Around the cysts is seen a zone of reaction of variable thickness 
consisting of (a) connective tissue cells, (b) eosinophile leucocytes, 
and (c) plasma cells. 

In one of the cases histologically examined an account of cysts 
invading the dermis and the muscles is given. 

A large number of the cysts were found to have become ruptured 
and, instead of spores, contain various connective tissue cellular 
elements. 

The histology of the lesions is well depicted in the coloured plates. 

The authors believe that the sarcosporidiosis observed by them is 
the same as that studied and described by Besnoit and Eobih, due 
to the genus (Marotel, 1912). 

(f) Sririllosis. 

;,,(1 80), Bmeb ( Jules). L’h^moglobinurie. bovine dn GMI! (Maladie i., 
spfroeMtiformes). [Bovine Haemoglobinuria in ChiE 
(a Disease Due to SpirochaetoidParasites).]-— 0. iJ. .4cad. iSci. 1914. 
Dec. 14. p. 815. [Extracted in Gen. de Med. Vet, . 1916. 
June 15. Vol, 25. No. 294. pp. 262-264.] 

There exists in GhlHj in the^^d^^ of Santiago, a redwater of cattle 
commonly known as Meada de Sartre. It is a rather rare seasonal 
affection most frequent in autumn (i.e., February and March). . " 
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Tlie characteristic symptoms are a discharge of blood-tinged urine 
accompanied by fever, exophthalmia, mania, vertigo, general icterus, 
and a discharge of blood from the anus, and the gums often bleed. 

The disease generally runs its course in about 48 hours and always 
ends by the death of the animal. In farms where imported cattle are 
numerous, up to 5 per cent, of the bovines may succumb annually to 
the disease. However, throughout Chili it is a good deal less common 
than anthrax, with which it is often mistaken, and this confusion is 
aggravated by the presence of blackquarter. It had previously been 
noticed that the anthrax bacillus was absent from the spleen in these 
cases. 

If the animal is slaughtered at the onset of symptoms the lesions 
show a considerable resemblance to those of yellow fever, viz., 
yellowish discolouration of the flesh and serous membranes, blood in 
the stomachs, hypertrophy of the gall bladder, haemoglobinuria, and 
liver affected with fatty degeneration and spotted with small haemorr- 
hagic centres about the size of peas in which the parasite which is the 
cause of the disease can be found. Also, one notices hypertrophy of the 
spleen, profound changes in the suprarenal capsules, subcutaneous 
haemorrhages, often on the diaphragm a veritable roseola, and 
sometimes a blood-stained subcutaneous oedema. These lesions 
disappear if the disease is allowed to terminate with the death of the 
animal. 

The clue to the cause of the disease is given by early slaughter. The 
specific germ was not perceived for a long time for, as in Sakharoff’s 
spirillosis of geese, bacteriolysis takes place before death. In spite of 
the redwater the disease is not a piroplasmosis, and various observers 
have confirmed this point (Lxtcet, Lignieres, Sivori, Mamebto 
Cadiz, Mabilais, Blier). Ixodes have never been found on affected 
farms. 

The redwater is caused by an organism which the author considers 
he discovered in 1912, and which he has always been able to discover 
since then on slaughter at the onset of symptoms. The organism 
apparently is not easy to classify. It recalls at first sight a spirillum 
or spirochaete, but it differs from them in that it possesses a plasticity 
which enables it to execute contractile movements. It is longer as a 
rale than the majority of known spirochaetes, and it may exceed 
60 nncrons in length and its breadth then is about 1 micron. The 
shorter forms are swollen towards the centre. It is sometimes 
provided with a few undulations of regular length but these are 
never found in the same part of the body. One extremity of the 
organism is much thinner than the other. It stains uniforiifiy^^^ m^ 
Giemsa. When stained with Borrel’s blue and eosin it sometimes shows 
bright red, refractile grani^ Ordinarily the organism has the form 
of a spirochaete, but it recalls the parasite described by the brothers 
Sergent (genus Sergentella of Brxjmpt, 1910) and other observers. 

The author considers that it is the causal organism of the disease 
because when taken from the small haemorrhagic lesions in the liver 
of a subject slaughtered at the commencement of symptoms, desen- 
sitised by washing for 15 minutes in lukewarm sterile broth, and 
inoculated into the abdominal cavity of cattle it reproduces the disease, 
but with mild sjouptoms (slight hepatic roseola, biliary haemo- 
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Th.6 period of ineubatioii is from five to six days and during this 
period one can recover the microorganism from the blood by means of 
centrifugalisation. As in the case of yellow fever the disease can only 
be transmitted at the onset of symptoms. The desensitisatioii of the 
vims appears indispensable and all other methods of inoculation have 
failed in the author’s hands. 

The specific organism was not found in numerous post-mortem 
examinations of animals not affected with the disease^ and in the 
affected animals it can only be found in the lesions, where it sometimes 
requires considerable search. It has never yet been seen aKve. 

As in the case of 3 ^ellow fever recoveries occur ; relapses may take 
place, but never in the same season, and they are exceptional. It is 
probable that they are due to re-infection. As they take place at 
intervals of several years a certain degree of immunity is probable. 
Young animals are never infected. A single case of transmission to 
the foetus has been observed by the author. 

The sporadic nature of the redwater strongly points to infection by 
indirect contagion. The transmitting agent is unknown but many 
breeders incriminate an acarus of the genus Tetmnychus which lives 
in the grass and weaves webs and is ingested by cattle whilst graziing. 
This opinion is very much disputed, but the disease is sometimes 
known under the name of tela arana (spiders web). Some farmers 
get rid of this web by harrowing the pastures. The heavy autumnal 
rains cause the enzootic very nearly to disappear. 

It seems that one or more substances of unknown nature considerably 
delay putrefaction in animals dead of the disease. 

(181) Velu. Sur ia spirillose equine au Maroc. [Equine Spirillosis 
in Morocco.]— JSac. Med. TSt 1916. Apr. 15. YoL 92. No. 7. 
pp. 215--224. 

Equine spirillosis has been described by Theiler in the Transvaal, 
by G. Mabtin in Erench Guinea, S. Dodd in the Transvaal, Storby 
in British Bast Africa, and Oarpano (Matteo) in Erythrea. 

The specificity of equi has not yet been established. 

Experimental inoculations seem to have been difficult to realise. The 
spirillary infection is without doubt often associated with other 
affections such as trypanosomiasis or horse sickness. Also the 
differences between the pathogenicity of the various equine spirilla 
encountered are very considerable. 

Yelu has studied the disease in three horses naturally infected, which 
were kept under his observation. Clinically the disease presented the 
same aspect as that of trypanosomiasis affecting orses in Morocco, 
viz., a mild fever accompanied with oedema of the sheath, etc., from 
which the animals apparently recovered after a couple of months. 
Examination of the blood during the course of the symptoms only on 
very few occasions showed some rare spirilla. 

Yelu succeeded in transmitting the disease by inoculation to white 
rats, dogs, a rabbit and two fowls, and he thus summarises his results : 

Spirillosis of the horse is transmissible to the dog, rabbit, and rat, 
Ammals wMch receive subcutaneously or intravenously from 3 to 20 cc. 
of horse blood which does not disclose any visible spirilla under the 
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microscope, become affected with, a disease which terminates fatally 
and is characterised by low fever, progressive emaciation, and numerous 
parasites in the peripheral blood. The spirilla disappear pretty 
quickly from the general circulation. It is possible to transmit this 
spirillosis by ' passage ’ from the dog to the rabbit and the rat.” 

The spirilla measured from 12 to 21*6 microns in length when not 
uncoiled, by from 0*25 to 0*3 microns at most in width, and contain 
from^ four to six spiral turns. Forms about to undergo transverse 
division may attain a maximum length of 33*6 microns and present 
up to 10, or even 12, spiral turns. The spirillum stains uniformly 
throughout its body. 


(182) Kobeet (A. Bug.) & Sauton (B.). Action du bismuth sur la 
spmllose des ponies. [The Action of Bismuth on the Spirillosis 
of Fowls.]— Inst Pasteur. 1916. June. Vol. 30, No. 6. 
PP.261--271. 

The authors utilised for their experiments sodium bismuthotar- 
trate, as aqueous solutions of this compound can be sterilised in the 
autoclave and they are stable in the presence of the majority of salts, 
sermn, etc., but are, however, precipitated by calcium salts. In all 
their experiments they used solutions containing exactly one per cent, 
of bismuth itself, not of the bismuthotartrate. 

Toxicity. A dose of from 30 to 35 mg. of Bismuth per kilog. body 
weight injected intravenously can be tolerated by a healthy fowl; 
animals infected with spirilla can only stand a dose of 15 to 20 mg.; 
100 mg. of bismuth per kilog. injected intramuscularly can be tolerated 
without any inconvenience by healthy fowls. 

Action in vitro. ^ When equal parts of blood from a fowl severely 
infected with spirilla and a neutral solution of sodium bismuthatartrate 
containing 1 per cent, of bismuth are mixed, Spirillum gallinarnm retains 
its motility for more than three days. 

^ Action in vivo. The authors used as virus undiluted blood rich 
in spirilla. 

Prevmtive Treatment The intravenous injection of 20 to 30 mg. 
of bismuth per kilog. 24 hours before inoculation with 0*5cc. of 
infective blood delays the appearance of spirilla by a day and then 
the disease develops normally, probably due to a too rapid elimination 
of the salt or to its having become partially insoluble in the body. 
On the other hand in the same conditions of time an intramuscular 
injection of 50 to 70 mg. of bismuth per kilog. acts efldcaciously. 

The injection of bismuth a few hours after infection always 
retards the development of the organisms. At no period can spirilla 
be foimd in the blood of a fowl injected intravenously six hours after 
infection with a dose which, however, is not well tolerated^ — of 20 mg. 
of bismuth per kilog. In the same conditions an injection of 15 mg. 
does not always prevent the disease to the same degree. The disease 
when it manifests itself is, however, benign and always disappears 
after a second injection. Treatment with 10 mg. brings about only 
a slight delay in the appearance of * spirilla and the disease then 
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Better results were obtained by giving two successive injections 
of bismutlio tartrate, 6 bours and 30 hours respectively, after inoculation 
with spirilla. The organisms never appeared in the blood of animals 
treated with two doses of 15 mg. each. Positive results were also 
obtained in four cases out of every five by two injections of 10 mg. 
each, or by successive injections of 10 and 5 mg., respectively. It is 
noteworthy that these two last doses are more efficacious than a single 
equivalent dose of 15 mg. because the circulation of bismuth in the 
body is renewed. 

An intramuscular injection of 60 to 70 mg. of bismuth per Idlog. 
four hours after infection delays and considerably alleviates the 
disease. Spirilla only appear in the blood of animals thus treated 
in very small numbers and during a very short period of time. 

Curative Treatnunt. When, after the first appearance of the 
spirilla, one treats an infected animal by giving an intravenous injection 
of 12 to 15 mg. of bismuth per kilog. the spirillosis takes on a milder 
course, and fowls thus treated generally show organisms no longeriin their 
blood when the infection is at its maximum in the case of control 
animals. If intervention takes place later, 48 to 72 hours after 
infection, a distinctly curative action of the bismuth is observed and 
the disease never takes on an acute form, which in the authors’ experi- 
ments caused the death of 33 per cent, of animals which were not 
treated. 

However, the best results are obtained by treating infected animals* 
with two successive intravenous injections of 10 mg. per kilog., 30 and 
48 hours, respectively, after inoculation with spirilla. The organisms* 
then never, or hardly ever, develop in the blood after the first injection ; 
they have always disappeared 24 hours after the second. The treated 
animals remain in good condition and do not as in the case of control 
animals lose a considerable amount of weight. 

Conclusions, “Prom these experiments it results that sodium 
bismuthotartrate, contrary to what one observes in vitro, exerts a bacteri- 
cidal action on Spirochaeta gaUinarum in the animal body. Its influence,, 
which was very distinct since we were able to prevent and cure the infec- 
tion in a relatively large number of cases, was not, however, always mani- 
fested in our experiments with all the xe^arity desirable. This depends 
probably on the nature of the bismuthic combination utilised, which, from 
our observations, may lose its activity as a result of fixation or insolubiiisa- 
tion. It is presumable, and our experiments, abruptly interrupted at the 
end of July 1914 by tbe war, already confirmed tbis hypothesis, tbat the 
best results would be obtained by tbe use of bismuthic compounds 
susceptible of circulating better in a soluble form in the body. We bope 
to continue some day our incomplete researches in that direction, but we 
can already say that we Have observed tbe constant efficacy of Msmutb, 
whatever may be the nature of the chemical combination it forms part of.” 

(g) Toxoplasmosis. 

',(183), Camhi ,(A.) & M ' Sur . uB Toxoplasme du eobaye 

{Toxoplasma Caviae, n» sp.). [A Toxoplasm of the Guinea-pig). 
SviM, Soc, Path. ExoL 1916, July. Yol. 9. No. 7. pp. 435-436. 

In a young guinea-pig found dead without having shown previous 
symptoms the authors ffiscovered the present of toxoplasms. 

On post-mortem examinarion the spleen was three or four times the 
normal size, friahle, and soft in consistence ; the liver was increased 
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in size and congested, the lungs showed some congested centres, and 
the intestines also were reddened. 

Microscopic examination of the affected organs showed, after 
.staining wth Leishman or Giemsa, bodies which presented all the 
characters of toxoplasms. They were 6 to 8 microns long by 2 to 4 
microns broad, generally a little curved, oval or pear-shaped, rarely 
roniided or irregular. The protoplasm stained a pale blue colour and 
the nucleus a reddish- violet. The parasites were generally free, but 
sometimes endocellular. In preparations from the liver^ organisms 
undergoing multiplication were found in the form of masses of 
protoplasm in which were scattered numerous nuclei. 

Two pigeons were inoculated subcutaneously with an emulsion of 
the affected organs. They both died in 17 days. For the first 14: 
days no visible symptoms were observed ; during the last three days 
there were manifested an intense thirst, inappetence, and during the 
last day the pigeons became very dejected and their feathers stood 
erect. 

On post-mortem examination the following lesions were noted, viz., 
on the surface of the lungs numerous small greyish spots which 
corresponded with centres of necrosis, and the liver was very much 
enlarged and congested. The parasites were very numerous in the 
liver, and still more numerous in the lungs. 

The authors state that they had previously observed the presence of 
toxoplasms in guinea-pigs, but these had been inoculated with various 
pathological products, and so they were not certain that they were 
dealing with spontaneous infections. Several observers have already 
noted that guinea-pigs can he experimentally infected with toxoplasms. 

The authors believe that the case recorded by them enables them 
to state definitely that one may encounter spontaneous infections with 
toxoplasms in the guinea-pig. It is probable that the toxoplasm 
seen in the guinea-pig is the same as that of the rabbit and the dog, 
but this has not yet been proved, and the name Toxoplasma camae is 
thus suggested. 

The following list of toxoplasms recorded up to the present is given 


Toxoplasma cunicuU 

Splendore, 1908. 

■ 3 ? 

gondii 

. . Nicolle and Manceaux, 1908. 


canis . . 

., Mello, 1910. 

' ■ 33 '■ 

talpae 

. . Mine, 1910. 

/■ 33 

cotumbae 

. . Cabini, 1911. 

3 > ' 

musculi 

.. Sansioegi, 1913. 

" ' 3 ) 

avium 

. . Adie 1909 ; Margelaz, 1913. 

. 55 '' 

pyrogems 

.. Castellani, 1914. 

' 


.. Sangiorgi, 1914. 

.33 , 

mime 

. . Oaeini and Migliano, 1916. 

van Saceghem (E.). 

Observations sur des infections naturelles 


par Toxoplasma cmiculL [Observations on Natural Infections 
by Toxoplasma cunicuU,] — Bull, Soc, Path. Exot. 1916. July. 
VoL 9. No. 7. pp, 432^34. With 10 text-figs. 


Natural cases of the above disease were found by the author in 
rabbits born in the Lower OoBgo ; the disease was only observed in 
the case of young subjects from to 3,,mon.ths old. 
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The rabbits wMcli became affected were kept in a large box supported' 
by four poles about 27 cm. Mgh. Eabbits in cages placed at the 
height of 1 metre remained all unaffected. The author believes that 
this fact suggests that, if an insect is the transmitting agent of Tox, 
cuniculi, then this insect can only move about at relatively low heights 
and that it is probably wingless. 

The swptoms are those of a profuse anaemia and inappetence, 
followed later by paralysis just before death. On post-mortem examina- 
tion one finds a yellowish exudate in the peritoneal cavity, very con- 
siderable enlargement of the spleen, which is covered with whitish spots, 
and ecchyniosed, and the liver as well as the lungs are covered with 
similar spots, which, at fi.rst sight closely resemble miliar^r tubercules. 
The blood shows basophilia and lymphocytosis, but no parasite was. 
found in the peripheral circulation. 

Smears from the spleen stained with Giemsa showed up quite easily 
the typical parasite of Splendobe. Beside the characteristic 
crescentic forms the author discovered more or less spherical organisms. 
The average length of the parasite was from 6 to 7 microns although 
certain forms undergoing division attained 21 microns in length. 
The position of the nucleus is very irregular ; it may be central, 
terminal, or in some intermediate position. One or two chromatin 
granules were sometimes found within it. 



The parasite is found in the large mononuclear cells of the spleen^, 
and in some of these cells it may be seen undergoing a process of 
division by schizogony. At a certain stage the large mononuclear 
cell, whose nucleus has been pushed towards the circumference, 
becomes broken up, and young merozoites are set free (see the two 
figs.*^ on right of lower line). Forms up to 21 microns in diameter were 
seen, more or less circular in outline, and containing a large number of 
nuclei The author could not find the remains of the nucleus of the 
large mononuclear cell in them and so inferred that these large forms 
of the protozoon are in reality schizonts. The protoplasm of the 
parasite is very irregularly stained by Giemsa ; in some cases it stains 
an intense blue, in other cases it does not stain at all. 


*^Eeproduoed by permission of the Editor of the Bulletin de la SoeUU 
de Baihologie Bxotique, 
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PARASITOLOGY. 

(a) Helminthiasis. 

(185) Descazeaux (M. J.). Contribution ^ F^tude de F -"^esponja’' ou 
plates d’dt6 des Equid6s du Br6sii. Esponja ” or '' Summer 
Sores” of Equines in Brazil. (Rajlliet’s Report of a Commission; 
to the Soc. Gent, de Med. Vet. 17 June 1915).]— Eec. de Med. VeL 
1915. Jan. 30 to Sept, 30. Vol. 91. Nos. 19-20. pp. 468-486, 
With. 3 text-figs. 

In this report Railliet analyses the whole question of summer sores ” 
of equines, basing his conclusions chiefly on information collected by 
Descazeaux, who has studied the disease in Brazil. 

A very clear and concise description is first given of the clinical 
characters and morbid anatomy of the disease, particularly as it occurs 
in Brazil. The granular dermatitis is stated to present numerous 
variations in its characters according to the countries in which it is 
observed, as for example in India, Africa, Oceania, and in tropical 
America. 

The report is mainly of importance in that it throws new light on the 
etiology of summer sores. It is well known that in numerous obser- 
vations the presence of a nematode has been determined in the granula- 
tions of '‘summer sores,” but our clinical knowledge is not yet so precise 
that one can difierentiate, by means of a simple external examination, 
between verminous dermatitis and dermatites attributable to other 
elements than worms. It is thus that in India one still often confuses, 
under the name of bursati or bursattee, cutaneous lesions caused by 
moulds and by nematodes. 

Ercolani was the first to discover, in 1869, a larval nematode in the 
loose fibrous tissue at the base of the newly formed “ umbilicate scabs ” 
and he remarked that this larva bore a good deal of resemblance to the 
embryos of Spiroptera megastoma (now called Habronema megastoma). 
More detailed descriptions have lately been given of this parasite by 
Botfari), Rivolta, and Fayet and Moreau. 

Descazeaux obtained the nematodes from granulations about 15 to 20 
days after their first appearance. A piece of non-calcified granulating 
tissue was thus placed on a slide with a drop of 0*2 per cent, hydro- 
chloric acid, After about five minutes the tissue is broken up 
by means of coarse dissection with a pair of fine needles. One looks 
under the microscope in the dissociated pieces for thepresence of the 
nematode and a head or a tail is found pretty easily. One then retains 
only the small piece of tissue containing the parasite, keeping a watch 
on its dissolution and helping it by means of cautious dilaceration, for 
the worm is easily broken. As soon as the latter is isolated the slide is 
dried and the specimen covered with a cover glass. A drop or two 
of lactophenol is introduced between the slide and cover glass, and 
the latter is then bordered with paraffin wax. 

Descazeaux describes two kinds of parasite, viz. — 

(A) Constant farasite. — ‘‘ Asexual ” nematode, 2 mm. long by 45 to 
60 microns broad. Cylindrical, filiform, slightly flattened body, 
thinner at its anterior extremity and terminating posteriorly in a 
blunt end covered with bristles ; elongated intestine; flexuous uterus 
which seems ” to contain spherical eggs from 6 to 6 microns in 
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(B) Inconstant parasite .' — ^This was discovered in one sore only out 
of more than ten examined, and was described as an “ asexual worm’' 
900 to 950 microns long by 25 microns broad ; elongated, cylindrical 
body, slightly thinner in front and terminating in a sharp iawn-oiit 
point. Said to contain a bifurcated uterus full of elongated eggs. 

Eailliet maintains that Descazeaux has here committed tne same 
.mistake as other authors, such as Fayet and Moreau, in that he 
mistook the cells of the intestinal wall for eggs. One knows of no 
nematode possessing eggs of from 5 to 6 microns in diameter, so that 
the alleged uteri which he describes are, in reality, inexistent. 



Larva A. — 1, posterior extremity showing end covered with tuft of 
bristles, and above and to the right, the anus ; 2, anterior extremity 
showing mouth, vestibule or pharynx, and oesophagus with tortuous 
lumen.* 

Eailliet considers that the presence of the tuft of bristles at the 
extremity of the tail in the larval form (A), corresponding with what 
Rivolta had also previously described at the caudal extremity of his 
parasite, is of fundamental importance in that it enables one to deter- 
mine approximately the classification of the nematode of /'summer 
sores.” Larvae with bristly tails have already been observed in a large 
number of animals— insects, etc. — ^and have been lately given a new 
nsime^—AgamospiruTa—hj Hentry and Sissoff to indicate their origin. 
They represent in reality the larvae of nematodes commonly designated 
under the name of Spiroptera (suborder Spirurata or super-family 
Spirufoidea). 

In searching for the adult form of the larva of '' summer sores,” one 
can thus limit the field to the only genus of spiruroidea of which we 
know representatives in the horse, viz., the genus (Dies). 

The three species of spiroptera parasitic in equines belong to this 
genus, viz., Habronema megastorm (Rud.), J?. microstoma (Schneidd 
md' '(Garter). ■ 

The evolution of the last named of these species has been described 
by'RAr^SGM, und in Ms report, Railliet summarises tMs evolution. 
far back as 1861 Carter, had found a larval nematode in the proboscis^ 

' head, 'and:abdom6n of the domestic-- fly. ' 'RAKSOMuhowed that tHs larva 

'^ Eeprodiiced by permission of the Editor of Meoetml deMMemm VStirimim. 
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belonged to a spiroptera, H, muscae, whicb lives in the stomach of the 
horse ; the embryos evacuated with the faeces penetrate into the 
larvae of flies (living on horse manure), undergo development in these 
larvae, as well as in the pupae and fully formed insects, and finally 
reach the adult state in the stomach of the horse, when the flies are 
ingested by this animal Besides the initial embryo and free-living 
form, PbANSOM was able to distinguish six stages in the development of 
the larva within the body of the fly. 

These stages, separated from one another by a moult, took place, the 
first two in the pupae or larvae, and the others in the winged fly. The 
nematode larvae increase in size from 400 to 450 microns in the first 
stage up to 2 mm. in length in the sixth or last stage. The bristles 
appear at the end of the tail in the fifth stage. The last stage of evo^ 
liition in the fly is the first in the horse’s stomach, where Hansom 
collected it from among other forms more advanced in development 
and even adults. After about four or five moults in the stomach the 
worm reaches its adult state; the tail bristles are present after the 
first stage in the stomach hut disappear afterwards. 

The method of inf ection in the horse has not been accurately deter- 
mined, but perhaps the larva escapes from the fly’s proboscis while it 
feeds on the moist lips of the animal, or perhaps the horse also is infected 
by swallowing living or dead flies. The various forms of nematode 
described by diflerent observers would correspond with the embryos 
ox one or other of the larval stages of Habronema, 

As regards the method of penetration of these larvae through the 
horse’s skin, one is as yet limited to hypotheses. Eivolta believed that 
the penetration was from wfithout inwards, and that it was favoured 
by the dirty condition of the animals and of stables. Descazeaux 
shares this view because he noticed that the “ esponjas ” are confined 
for the most part to the lower part of the limbs, and that certain 
ordinary wounds may at the end of a certain time become transformed 
into '' esponjas.” On the other hand Laitlanie noticed the arterioles 
of the dermis in course of obliteration and thus thought that the 
parasite was conveyed in the circulating blood. Also, Likgari) in India, 
whilst studying “ Bimati ” which he attributed to embryos circulating 
in the blood, pointed out that the presence of the characteristic granu- 
lations of these lesions vyas observed before the formation of an ulcer. 
One knows, however, that the larvae of Ankylostoma and Strongyioidae 
are able to penetrate through the skin of mammals without leaving 
any . apparent traces, of 'their passage. ; 

Eailliet is inclined to think that the nematodes penetrate from 
without inwards in the following manner. The ffabromma exnhiyos' 
are thrown into the outside world with the excreta of the horse ; they 
then penetrate through the skin of the animal in the same way as the 
larvae of ankylostoma, there setting up an irritation which may lead, 
by rubbing or scraping, etc., to the formation of a sore which takes on 
from presence of these larvae its particular characteristics. They 
develop as erratic parasites in this abnormal medium and undergo in 
it an evolution analogous to that which they normally accomphsh in 
the body of the fly. 

Treatment Up to the present the Sjdroptera have been looked 
upon as almost inofiensive parasites o| the horse’s stomach and no 
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kowever, that the nematode of '' summer sores ” belongs to the cycle of 
evolution of one or several kinds of these parasites. Thus a ‘priori the 
solution of the problem lies in the expulsion of these parasites from the 
horse’s stomachy and one might try experiments in the use of tartar 
emetic or arsenioiis acid for this purpose. 

Various medicaments employed locally have been of little or no 
use in the treatment of the disease, except that Descazeaiix states that 
he obtained good results by rubbing the sores with 2 to 3 per cent, 
solutions of trypanblue. The only effective treatment is, liowevei:, 
the early and complete excision of the infected tissues. 

(184) Migone (L. E.). Parasitologie de certains animaux dii Paraguay. 
[Parasitology of Certain Animals of Paraguay.] — Bidl. Soc. Path. 
Exot. 1916. June. VoL 9. No. 6. pp. 359-364. 

The chief parasites are Haemogregarinae, Trypanosoma, Micro'- 
filaria, Myxos'jjoridia, and a parasite not w^eli understood at present, 
Linguakda. 

The author gives a list of birds, fishes, reptiles, and mammals with 
short descriptions of the parasites found in the blood and tissues of 
each. From his observations he deduces that there exist, in South 
America, parasites identical with those already known in the old world 
and in the other countries of America. 

Linguatulae. When one finds a fish affected, one observes at first 
sight in the abdominal cavity numerous linguatulae and cysts of small 
linguatulae. The peritoneum, mesentery, and parietal peritoneum 
are all affected wdth these parasites. This arthopod penetrates tlirciigh 
the intestinal canal, its head always being directed to\vards the peri- 
toneal cavity. Alongside the weil-developed parasites from 1 to 3 
centimetres long there are numerous cysts 1 to 3 mm. in diameter 
containing a little liquid and a small worm completely formed with 
its pseudo-articulations and hooks. The author believes that the 
parasite is Linguaiula serrata. The parasite is also encoimtered in 
mammals which feed on the dead fish commonly found on the borders 
of streams and dried up lakes. 

(b) Acabiasis. 

(185) Shilstox (At W.). Sheep Scab. Observations on. the Life- 
History of Psaroptes commimis Var. ovis, and some Points 
connected with the Epizootiology of the Disease in South Africa. 
— Union of South Africa. DepL of Agric. 3rd '& 4th Reports of the 
Birector of Vetermary Research. 1915. Nov. pp. 69-98. Pretoria : 
Govt. Printing & Stationery Office. 

Practically the whole of our knowdedge of the life-history of the 
: acarus, of , sheep scab, has been derived from .investigators who ^ recorded' 
their , observations : over 50 ■ years ago, notably Geruaoh (1857). The 
observations of.STOCKMAX were;.’ "published' while; the experiments ■ 
'.recorded by the author w- ere inprogress.,- . 

; ' Very, little attempt has 'been made to find outwhether the life; cycle ; 
:of the ' sheep .scab acams .differs, in.''' countries wdth widely, 'different - 
.climatic co.nditions.. Hence, a .series .of extremely '.interesting experi- 
m'ents wer'e'eamedmut by Shdsto.n''.in-wMch. the' cornpi'ete,. 'life cycle of 
.the parasite in 'South Africa was wo'rked out. , 

.'(C 206 ) \ B 



106 


Parasitology. 


[September, 1916. 


In order to watch the development of the psoropt in its various 
phases on sheep the following technique is employed. The small patch 
of skin on which the parasites are to be deposited is carefully washed 
and shaved, and a glass cylinder three inches high by two inches in 
diameter is placed on it and secured around its base by means of melted 
wax. Its open end is tied over with a piece of muslin to prevent 
escape of the parasites ; the adjoining locks of wool are then securely 
tied over the cylinder to prevent slipping. The parasites were moved 
on to a fresh spot every three or four days. 

Life History on Sheep. — The weather has very little effect on the 
duration of the life cycle. It never occupies more than 10 days and 
in the great majority of cases it is complete in 9 days. The eggs 
usually hatch out after an interval of two days. The larval stage is 
short, nymphae usually appear 48 hours after hatching of the eggs and 
always within three days. The nymphal stage lasts from three to four 
days. Pubescent females always appear before males. The former 
were observed 5-| days after the hatching of the eggs but the latter 
were never seen earlier than the sixth day. The females are three or 
sometimes four times as numerous as the males. After feeding for a 
short time copulation takes place which lasts for about 24 hours. 
After moulting the ovigerous female is then formed, and it may 
commence to lay eggs 24 hours after this last moulting, that is, nine 
days from the time of hatching of the larva from the egg. 

It is rather diBEicult to find out the number of eggs which can be laid 
by a female. In a number of observations it was found that a single 
female is capable of laying up to 100 eggs, but that the number laid 
depends largely on weather conditions. Lajring usually commences 
on the 9th day and may continue up to the 38th day. The life of the 
ovigerous female on the sheep is from 30 to 40 days. 

The longest period over which an unfertilised female was kept alive 
on a sheep was seven weeks, though the majority of such parasites died 
three or four weeks after moulting from nymphae. Male acari lived 
for periods varying from 22 to 34 days after moulting from nymphae. 

Factors in the Epizootiology of Sheep Scab bearing on the Question 
of Eradication.— A single dipinng is known to fail to cure scab 
owing to the escape of the eggs. The life-cycle being complete in 
nine days, dipping should thus be repeated in 10 days at the most. 
An extra day may be allowed because the fleece usxially remains wet 
for a day after the first dipping. Owmg to the protection of crusts, 
even adult parasites may be allowed to survive two immersions, hence 
a third dipping ten or fourteen days after the second would greatly 
increase the chance of a complete cure. 

A number of observations were made to ascertain the length of time 
acari and their eggs can retain their vitality apart from sheep. In 
crusts and wool kept at room temperature the acari begin to die in 
three or four days, the young forms first, and are generally all dead in 
16 days after removal from the sheep. 

■■ , When ;kept moist' at body .temperature ■(37° C.) in an, incuhator the 
acari axe very active for two or three days and eggs present in the 
crusts hatch. A day or two later the larvae and most of the older 
forms die and very few survive more than six or seven days. 
G.all'torms'W6ie.,deadm>fout^ 
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Eggs kept at air temperature for up to, and including, eight days 
after being laid, hatched out when placed on sheep ; after nine days 
removal one egg hatched out of 20, and after longer periods not one 
hatched. In an ice box the eggs retained their vitahty for 10 days, 
but after 12 days all failed to hatch. It is thus no longer possible to 
regard the eggs of acari as being capable of maintaining their vitahty 
for long periods apart from sheep and thus accounting for the per- 
sistence of the disease in kraals, etc. 

The following table gives the results of experiments undertaken to 
show the period over which infection with sheep scab parasites 
may persist : — 


Expt. 
No. : 

Particulars of 
Infection. 

Interval between Kemoval 
of Infected Sbeep from 
Kraal and Contact with 
Clean Sheep. 

i 

Length of 
time Clean 
Sheep re- 
mained in 
Contact. 

Besult. 

1 : 

j 

37 Scabby sheep 
herded in Kraal ; 
for 44 days 

21 days 

76 days 

Sheep clean. 

2 

<30 Scabby sheep 
herded in kraal i 
for 48 days 

60 days 

16 days 

Sheep clean. 

3 

Do. 

90 days 

7 days 

Sheep clean. 

4 

37 Scabby sheep i 
herded in ki'aai 
for 35 days 

10 days 

60 days 

Sheep clean. 

5 

Infected sheep run- 
ning in a kraal 
for several 
months 

24 days 

48 days 

Sheep clean. 

6 , 

Wool crusts and 
acari spread in 

Box kept free of sheep for 
20 days 

4 months 

Sheep clean. 

7 

UUJi. 

1 Acari and pieces of 
- fleece scattered 
in box 

Box kept free of sheep for 
15 days 

4 months 

Sheep clean. 

8 

Manure- collected 
from a kraal in 
which infected 
sheep had been 

Clean sheep immediately 
put into 

{a) clean kraal with 
manure, 

(h) above sheep removed 
after five days and re- 
placed by second lot of 
clean sheep 

■5 days 

1 Sheep infected. 


running up to 
16 days pre- 
viously 

6 months 

sSheep clean. 

'0 . 

, 2' , Scabby ^ sheep, 

' running in apeh' 

: for 7 weeks. At 
'the time of re- 
^ ', moval, ,pieces of 
,' .' fleece, and, acari, 
were spread on 
floor of pen 

8 days 

' 4 months 

Sheep clean.. 

-',10 '' 

Do. ; : 

, '12 days’ ■■ 

4 months , 

-Sheep clean.' 7 


, From' the above it can be 'seen: that -acari are unable' to live for 'more 
than four weeks 'apart from sheep. ' '',v- 
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Investigations showed that the psoroptes causing scab and 
otacariasis in goats and rabbits could not cause scab in sheep» The 
converse was equally true. 

Variations in the Rabidity of 3Pdtig)Ucation of the Acan.—As in 
Great Britain, great variations in the prevalence of sheep scab in 
the course of the year are also observable in South Africa. On scabby 
sheep, maintained at the Laboratory to supply material for experi- 
ments, the number of acari was noted to diminish in the spring of each 
year until, later, they could only be found with considerable difficulty. 
It is also well known to sheep farmers in very dry areas that, in certain 
seasons of the year, flocks that have been badly infected may become 
apparently clean and remain so without any kind of treatment being 
carried out. When on account of drought the sheep lose condition 
scab again makes its appearance, although no opportunity for re- 
infection may have occurred in the meantime. 

With sheep in good condition it is frequently found difficult or even 
impossible to transmit the disease by infection with acari. “ In 
carrying out the observations on the life-history of acari it was 
frequently noticed that development occurred just as rapidly on the 
washed and shaven patches on aSected sheep as on those in poor 
condition, but when the covers were removed and when the parasites, 
were allowed to spread to the surrounding skin multiplication was much 
more rapid in the case of the thin sheep than on those with excess of 
yolk in their fleece, while in a few of the latter no development occurred 
atalU^ 

In order to observe the upon tJie acari of the prese/fice of wool 
/af., two patches were prepared on the same sheep ; one was washed 
and shaved in the usual way, but on the other the wool was only cut. 
short and in addition the patch was smeared with "'yolk ’’ obtained 
from the wool of another sheep. On each patch six ovigerous female 
acari were placed. It was seen that in both cases eggs were laid on the 
following day and larvae were present on the fourth day. 

On the ungreased patch the development occurred as usual, eggs, 
being laid nine days after the appearance of the larvae, and this cycle 
was continued for several generations. As each generation of acari 
began to develop on the ungreased patch, a number of the young forms, 
was removed to a fresh area so that the number of generations could 
be determined. 

On the greased patch, however, the majority of the larvae died two 
or three days after hatching, while those that survived developed very 
slowly ; thus it was not till 14 days after hatching that adult male and 
female acari were observed, and although fertilisation took place no - 
' eggs were, laid, and, living ..acari were--not observed' .after' the 21st day- 
from the time of hatching. By this time the fourth generation of 
acariwere developing on the ungreased area. 

When the skin was greased very slightly the acari developed as rapidly 
,as'' on- the ungreased. area, In-these. cases, -.the growing' wool lifted' 'the- 
first crusts formed and these carried the fat with them so that the acari 
■were able to live on the dry sMn underneath. However, when sufficient 
grease was present to soak down under the crusts development was 
very slow and in every case the acari gradually died out, usually in 
about 20 days. 
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MYCOLOGY. 

(a) Aspergillosis. 

(183) Walker (J.). Aspergillosis in the Ostricli CMek. (Synonyms 
Yellow Liver, CMek Fever). — Union of South Africa- Dept of 
Agric-, 3rd d 4th Reports of the Director of Veterinary Research- 
1915. Nov. pp. 533-574. With 5 charts & 2 plates, com- 
prising 7 figs. Pretoria : Govt. Printing & Statioiierv Office. 

Chick Fever or Yellow Liver among ostrich chicks reared on some 
farms in South Africa sometimes causes a mortality as high as 70 per 
cent. The disease has thus assumed considerable economic import- 
ance, inasmuch as prices as high as £200 to £300 may be paid for adults, 
and £30 for three month-old chicks. 

In preliminary observations the author discovered that various 
moulds, notably of the Aspergillus type, were found in the lesions of 
chick fever and, in exposure experiments, were capable of transmitting 
the disease. 

On a plan outlined by the Director of Veterinary Research of the 
Union of South Africa, the author carried out further detailed 
investigations into the nature of the disease, the results of which are 
summarised in the following conclusions : — 

'^1. Aspergillus fumigaUis appears in the ostrich, more parfcieularly in 
the ostrich chick, from a fe%v days to about 3-4 weeks after hatching, and 
is responsible for the disease in ostrich chicks commonly known as ‘ Yellow 
Liver or Chick Fever.’ 

“2. Aspergillus fumigatus is the commoner and more pathogenic 
species. 

‘‘ 3, Outbreaks usually appear in an epidemic form and are more 
prevalent amongst chicks artificially hatched and reared. 

‘‘4. Aspergillus fumigatus infection occurs in the air chamber of the 
egg, and is eornmon in straw and other vegetable matter and in soil which 
has been fertilized with decomposed vegetable matter, such as stable 
manure, 'etc, 

“ 5. _ Infeoted eggs are the chief source of infection of incubators, the 
liberation of Aspergillus fumigatus from the air-chamber taking place 
either at the time of hatching or when infected eggs are opened in the 
incubators. 

“ 6. Aspergillosis is contracted naturally from : — 

“ (g) Infected eggs just previous to or at time of hatching. 

“ (5) Infected beading used in chicks’ sleeping boxes. 

“ (e) Infected incubators. 

‘‘7. Aspergillosis may be transmitted artificially by inhalation and 
ingestion and intravenous inoculation of cultures. 

“ 8. Aspergillus infection occurs chiefly through the respiratory tract, 
the lungs and air-sacs being the seat of infection. 

“ 9. Infection may occur through the digestive tract. 

10. Aspergillus fumigatus is transmitted from infeoted to clean eggs 
through, the unbroken shell. 

‘‘ IL The contents of unbroken eggs may escape through the intact 
shell. In such cases the bacteria which exist in the contents are probably 
a source of infection of eggs, more particularly those in contact. 

“12. Spores of Aspergillus fumigatus vegetate after passing through 
the. intestinal canal., ■ , 

/' “ Prevention consists in the use of ' ■, 

“ (1)' ,Non4nfect6d incubators.. 

“ (2) Non-infected bedding in the chicks’ sleeping boxes. 

eggs for incubation purposes. 

“ 'B'oiling 'water 'has , given '■satisfaetbry'. results 'ih' the sterilization of 
culture's: of /icmiyatus.’’ 
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(b) Cbyptococcosis. 

(189) Monod (T,) t Velxj. Siir la lympliangite ^plzootique aii Maroc. 
[Epizootic Lymphangitis in Morocco.] — Rec. de Med. Vet. 1915» 
Oct. VoL91. No. 18. pp. 631^638. With 4 figs. 

(1) Recurrent attacks of epizootic lympiliangitis.~Vli^ authors have 
never seen cases of re-infection, but on the other hand have observed 
local delayed relapses equivalent to re-infections. Four cases are 
detailed in which relapses occurred from three to six months after 
apparently complete recovery from a previous infection. 

(2) Osseous lesions in epizootic lymphangitis. ^ — Extra-cutaneous 
lesions are often secondary and the associated abscesses in those cases 
facilitate diagnosis, or they may be complications of the lymphangitis. 
In rarer cases these extra-cutaneous lesions may be the only crypto- 
coccic localisations clinically discoverable. 

Osseous cryptococcosis was found in 17 out of 159 cases treated in 
the course of a year. Hitherto, the cr 3 rptococcus was not suspected 
to be the causal agent of these lesions, but it appears in reality to exert 
a predilection for bony tissues. 

Clinically one can ^stinguish (1) ostites associated with cutaneous 
lesions and (2) primary ostites. 

A description of 17 cases, with photographs of four lesions, is given, 
in which lesions of localised and difiuse suppurative periostitis, 
periostoses, suppurative osteomyehtis, hypertrophying ostitis and 
spontaneous fracture are described, involving various bones such as 
the maxillae, scapula, sternum and the pelvis. These lesions simu- 
lated all the forms of chronic ostitis due to other causes, and might be 
easily confused with them. The evolution of these crjrptococcic 
ostites is always chronic, and they are most often post-traumatic 
Icvsions. 

Diagnosis is difficult and can only be settled by means of the 
microscope. 

Prognosis.^ — Bony lesions constitute the most serious and most 
refractory of all the localisations. Out of 20 cases of epizootic 
lymphangitis slaughtered as incurable in a year, 13 had bony lesions. 

Treatment should be the same as in eases of typical epizootic 
lymphangitis. Surgical intervention is only ' indicated in .cases 
where a sequestrum is formed and good results are then obtained in 
three' cases, out .of every four. ■ The' successful results' hitherto 
obtained in these cases by excision caused one to overlook the fact 
that the lesions were in reality cryptococcic ill origin. 


(190) Bktdb^ (L)- La lymphangite 6pizootique en France ; diagnostfe 
et traitement [Epizootic Lymphangitis in France; Diagnosis 
and Treatment.]— i?ec. (fc M%d. Vit 1916. Apr. 30. VoL 91, 
No. 8 pp. 136-142. With 1 coloured plate. 

As a result of the war several diseases, which from their rarity in 
times of peace had been classified as exotics, have made their appearance 
in France. Epizootic lymphangitis was observed at the beginning of 
the campaign in horses belonging to Moroccan cavalry, and there is 
reason to believe that the disease is African in origin when one considers 
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its frequency in the French possessions in Northern Africa. The 
number of cases of the disease that passed through a depot seems quite 
inconsiderable, but the diversity in origin of these cases indicates a 
rather disquieting dihusion. The disease at present also attacks horses 
■which are civilian property and certain stables appear to be severely 
affected. 

The author describes the diagnosis of the disease and its differentiation 
from ulcerative lymphangitis (due to the Pieisz-Nocard bacillus), and 
sporotrichosis. 

Treatment. — ^Negre, Trouette, and the author have previously 
published observations on the treatment of this disease by means of 
intravenous injections of arsenobenzol, which they claimed to have 
furnished excellent results [Bull. Soc. Path. Exot., 1911 ; Ann. Inst. 
Past., 1912]. In current practice its employment, however, presents 
some difficulty on account of the material necessary for the preparation 
of the solutions and injections, 

Novarsenobenzol, which gives exactly the same results as the old 
arsenobenzol, is on the other hand easy to administer. The author 
recommends a dose of from 2 to 3 grammes dissolved in 20 cc. of 
distilled water to be injected into the jugular. 

“ Care should be taken not to allow the escape of fluid subcutaneously 
as the substance produces a great deal of irritation and pain in the sub- 
cutaneous tissues. The effects of the injection are shown afterwards by 
the cicatrisation of the original ulcers, the diminution in size of the 
lymphatics, the appearance of new ‘ buds ’ on the diseased lymphatic 
system, the softeiimg and spontaneous opening of existing ‘ buds.’ The 
‘ bud ’ seems to react by expelling the parasite. 

“ In order to appreciate the results of the injection it is as well to wait 
three weeks. A cure is then assured if the cording of the lymphatics has 
disappeared or considerably diminished, if they have become painless to 
the touch, and if the original wound is cicatrised. If, on the other hand, 
the original wound remaing open and the sensitiveness of the lymphatics 
persists it is better to repeat the injection. 

“It is sometimes advisable to puncture, by means of a bistoury or 
cautery, certain abscesses in which spontaneous bursting would otherwise 
be too long delayed, and to assist the cicatrisation of extensive ulcers by 
painting them with tincture of iodine. Considerably granulating ulcers 
should be powdered over with copper sulphate or liquid chloride of zinc.” 

The author then gives details of nine cases treated as above, all 
terminating in complete recovery, except one, where, o-wing to the 
advanced state of the disease when first treated, recovery was only 
partial. 


(191) Doxjvilue. Traitement de la lymphangiteiplzoofiqiie. ' Essais 
par le galyl. [Treatment of Epizootic Lymphangitis. Experi- 
ments with Galyl]— 2?ea de Med. YU, 1916. May 30 to June 30. 
VoL 91, Nos. 11-12. pp. 144-151, With 4 plates. 

Galyl is a definite chemical compound, an organic arsenio-phosphate 
discovered by Professor Monneyrat (formula Hgg Oq N^ P^ 
As^). Its employment in human medicine for the treatment of 
syphilis, relapsing fever, and yaws has been recently studied by various 
authors, while La veban and Eoudsky in 1913 published experiments 
to show that the compound was very effective in infections due to 
'T,.bmce%.T. emnsi, T. rhodesiensCymA T, soudanense, Galyl has the 
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form of a yellow powder whicli keeps indefinitely in a closed flask. 
Its moleciiie contains 35 per cent, of arsenic and 7'2 per cent, of 
phosplionis. It is easily soluble in water, forming a transp:irent 
yellow or slightly brownish solution. 

Tlie author utilised, to commence with, the system of giving fractional 
doses ; an intravenous injection of 90 eg. or a gramme, in a | or 1 per 
cent, solution, being repeated weekly as a rule. Up to 0 grammes, 
however, of galyl can be tolerated by a horse of average weight without 
any risk. At present the author gives a preliminary injection of 2 or 3 
grammes of the product, according to the extent of' the lesions and the 
size of the patient, and waits a fortnight before repeating the injection. 
In cases where improvement occurs the second dose does not exceed 
r5 or 2 grammes ; in the contrary event, it is equal to the first 
injection. 

All the cases treated by the author with galyl were chosen from 
amongst the most severely affected and from those" cases where effective 
cauterisation of the lesions could not be applied without risk. The 
author then gives a history of 15 cases so treated. Eleven cases were 
completely cured, the total dosage for each having varied from between 
3 to 6 grammes and the duration of the treatment from one to three 
inonths. Four animals were killed after a month in hospital on account 
of the extent and severity of the lesions. In the case of these latter 
animals, the dose injected did not exceed 3 ‘5 grammes, but the author 
believes that these animals would have remained refractory to a larger 
quantity of the product. The animals were slaughtered for economic 
reasons. 

Comparatively, the author has tried treatment with iodides, wHch 
Teppaz utilised for the same infection in Senegal. A certain ameliora- 
tion was observed in the case of treated animals, but in no case could a 
cure be said to have been effected, although a total dosage of 300 
grammes had been given to some animals. 

Treatment with novarsenobenzol, recommended by BkidrII, was 
.also thus tried. In 12 cases treated, seven animals appeared to be on 
the road to recovery after having each received an injection of 3 to 6 
grammes in the course of a month. In the case of the other five, the 
lesions seemed to he stationary in spite of the administration of 5 to 11 
grammes of the product. 


(192) Velxt. Essai de traitement de la lymphanglte 4pizootique par 
le novarsenobenzol. [Treatment of Epizootic Lymphangitis with 
Novarsenobenzol.]— jRec. deMed. 7eL 1916. May 30 to June 30. 
Vol. 91. Nos. 11-12. pp. 152-155. 

The author has had ample opportunity of comparing the effect of 
various drugs on the very numerous cases of epizootic lymphangitis 
which occur in Morocco. Contrary to the indications of 'BiuuEfi; and 
other workers, who have claimed most favourable results from treat- 
ment with novarsenobenzol, the author has found that in his hands 
this product has given no better results than in the case of the other 
products hitherto employed, in particular colloidal iodine and biuiodide 
■of mercury. . ... .. ■•■ - ■■■ . ■, ..■■ ' . . 
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(c) Sporotbichosis. 

(193) Bridre (J.). Sir iin cas de sporotricliose du clieval, [A Case of 
Sporotrichosis in the Horse,] — Rec. de Med. YU. 1916. Apr. 30. 
¥oL91. pp. 113 to 116. 

The author describes a case of the above disease in a French army 
horse imported from North America. Sporotrichosis of the horse was 
observed for the first time in 1909 in Madagascar by CAROtJGEAU, and 
has been found in America by various authors, but up to the present 
no cases have been reported as occurring in France. 

The following were the lesions presented by Bridre’s case : — 

“ Excoriation of the left eyebrow ; a circular ulcer with edges radially 
striated at the base of the left ear, and from this ulcer commences a cord- 
like beaded swelling, with hard and insensitive ‘ buds,’ ending at the 
entrance to the chest ; several buds opened by means of a scalpel disclosed 
a thick cream-like pus. The animal was placed in a box when these 
symptonis were first seen and tested with mallein, subcutaneously, but gave 
no reaction. On the following days the wounds on the eyebrow and at the 
base of the ear showed a tendency to cicatrisation.” 

Microscopic examination of fresh pns showed two oblong bodies only, 
bearing some resemblance to cryptococci, but not showing the charac- 
teristic refractile envelope of these parasites. The material was sown 
on to Sabouraud’s agar immediately and kept at room temperature. 
After about 12 days numerous colonies of Siwrotnchim appeared on the 
surface of the agar. 

At first sight the characters of this organism did not appear to differ 
sensibly from those of 8. hewmanni. A precise description is promised 
by the author’s friend, Pinoy, who has commenced the study of the 
organism. 

The above case was treated by intravenous injections of novaisen- 
benzol, with successful results. 


BACTERIAL DISEASES, 

Uhdulant Fever. 

'(194) IzAR (Guido). Mutazioni morfologiche culturali e biologlche w 
■vitro ed in vivo del microeocco di Bruce per azioni de! sail di eM- 
nino. Nota Preventiva. [Morphological, Cultural and Biological 
Changes in vitro and in vivo of Bruce’s Micrococcus, caused 
through the Action of Quinine Salts. Preliminary Note.]-— 
Pathologica. 1916. June L VoL8. No. 182. pp. 175-“176. 

By the addition of gradually increasing quantities of quinine salts 
to, media, Bruc.e’s micrococcus can.' become accustomed to, and, grow 
luxuriantly on, media containing several times the dose that ■would he 
bactericidal to the original strain.,'' ' 

: ' ';'Thus acclimatised it displays the'. 'following changes : — (A) Morpho- 
logical— (increase, in'' size'^ chain ':.and, bacillary forms) ; (B) Cultural— 
,,(a greater, rapidity' of, gro'wth, a, dense whitish '.film on surface growth) ; 
and'',(p),,,'B,iolo'gical— ('loss of agglntinability towards serum immune 
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against the original strain of micrococcus, increase of non-specific 
aggliitinability, but specific agglutinability towards an aiito-iiiiniiiiie 
seriiiii persists). 

The sera of indivi, duals wlio had undergone quinine trea‘tint\iit and 
were affected with a low form of Malta fever did not aggliiti,i:iate tlie 
ordinary strains of th.e micrococcus ; tlvey, liowever, aggl.i:iti,natcd tlie 
micrococcus which iiad g:rown for several generations on me(ii,a 
containing qui,nine . 

The author believes that his strain acclimatised to quinine resembles 
the jifuamelitensis strain of Njbgbe and Rjbnaud, 


(195) Seboent (Edm.), NfeauE (L,) & Bories (L.). Epid6mie de fi^vre 
ondulante A Arzew et Saint-Leu (Dep, d’Oran, AlgMe) en 1915. 
[An Outbreak of Undulant Fever in Arzew and Saint-Leu (Dept, 
of Oran, Algeria) in 1915.] — Bull, 8oc, Path. Exot. June. 1916. 
VoL 9. no. 6. pp. 351-356. With 4 charts. 

The department of Oran has always been an active focus of undulant 
fever although in the departments of Algiers and Constantine the 
disease has now been reduced to insignificant proportions. In the 
spring of the year 1915 a further increase in severity of undulant fever, 
•which lent some particularly interesting characters to the circuixistances, 
took place in the localities of Arzew and Saint-Leu. The epidemic 
broke out from February to May and affected 20 people — 13 soldiers 
out of a total of about 10,000 men, and 7 civilians out of a population 
of a corresponding number. With the exception of three oases in 
which the blood was not taken, serodiagnoses were positive— after 
heating the serum to 56 0. for half an hour — ^to a high degree : 1/500 
and 1/1,000. 

The principal symptoms and complications observed in the case of 
each patient are given by the authors in tabular form. 

It is noteworthy that two j)atients out of 17 had not partaken of 
unboiled milk or of fresh goat cheese. Six out of 17 did not drink 
unboiled goat’s milk but ate fresh cheese, while 9 out of 17 took raw 
milk or fresh goat cheese. The duration of the disease varied from 
35 da 3 ?’s up to 6| months, and three deaths occai;rred. 

The disease was most serious in the case of the soldiers, since all the 
deaths took place among ' them and ' nearly all the otliers were 
incapacitated for a long' tiine. 

, Sergent (Edm.) and Bobies found in 1907 that, samples of goats’" 
milk ga VC; a positive agghitination in the proportion of 3* 3 , per cerit.^ 

' and 'likewise "the, sera of, six other' animals (horses/ asses, dogs). 

; Sis jourxant ' ■ also, made . .the' .same ,obs,ervationsV in,' 1912. '■ ' The 
domesticated animals of this region thus appear to harbour the 
M. in an enzootic state. 

The increase of the epidemic in 1915 was particularly severe, probably 
because it found a favourable medium in the soldiers who had been 
rendered more sensitive by change of environment and physical 
'^'fatigue., 

W. H, Horeocks and the English medical men in Glibraltar h 
shown that this English possession, contaminated by goats from Malta, 
contaminated in its turn the neighbouring Spanish towns. In these 
circumstances, it wmukl appear necessary in the presence of this 
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persistence of imdiilant fever in Orania to introduce legislation against 
the importation into Algeria of goats from Spain, or at least submit 
them to a careful bacteriological examination. 

(b) D’Hebelle’s Bacillus eor Extermination of Locusts. 

( 196 ) Monob & Velu. Mote pr^liminaire sur la destruction des 
acridiens par Femplol des cultures microblennes. (Laboratolre 
du Ser¥iC 0 Zootechnique et des Epizootles au Maroc.) 
[A Preiiminary Note on the Destruction of Acridians by means 
of Bacterial Cultures.] — Rec, de Med, Yet. 1916. June 15, 
Vol. 92. No. 10. pp. 346-348. 

D’Herelle isolated in 1910, from an outbreak of disease among 
locusts in Mexico, a coccobacillus which was very pathogenic for these 
insects. The authors have undertaken experiments in certain parts 
of Morocco with a view to the extermination of locusts by infecting 
them with this organism, and the results are briefly summarised as 
follows. 

DTIerelle’s method provokes very contagious outbreaks among 
insects either by the dissemination of broth cultures or by contamination 
with the aid of infected crickets. The contagious enteritis provoked 
by the coccobacillus among the crickets behaves in the same manner as 
other epizootic diseases. After a period of incubation one observes 
a period in which a variable mortality occurs ; then a period of decline 
sets in with a diminution of morbidity, caused either by attenuation 
of the virulence of the organism or by increase of resistance of 
individuals. In the most favourable cases one notices a mortality 
of 70 to 80 per cent. In other cases the mortality does not exceed 
20 to 25 per cent. 

D’Herelle’s method is very difficult of application, and good results 
can only be obtained by competent technicians. Moreover, un- 
favourable atmospheric conditions such as rain, heavy dews, or bright 
sunlight considerably hamper the efficacity of the method. It would 
also be difficult to spread pure broth cultures over a large extent of 
territory. ■ 

The results, however, have been very encouraging and the authors 
are prepared to adopt the method on a large scale wken future invasions, 
by locusts occur. ' 

DISEASES DUE TO ULTRA-VISIBLE VIRUSES. . 

(a) Variola. 

(197) (1) Monod & Velu. La variole des porceletsau Maroc. Premiers 
essais de Yaccmation. [Variola of Young Pigs in Morocco, first 
Attempts at Vaccination.] — Rec, de MH, Yet, 1915. Sepi 15v 
Vol. 91. No. 17. pp. 570-573, 

(2) Velu. Contribution i T^tude ' de P^tiologie de la variole, des 
porcelets. [The Etiology of the Variola of Young Pigs.]— 

^ : , , 1916. . Jan.. 15 to f eb. 16. Vol. . 92. , Nos. 1 & 2. pp. 24-27*' ■■■ 

(3) Velu. Beeherehes expMmentales sur la. variole des porcelets.: 

, [Experiments on, the Variola nf '.Young Pigsd“-^I&^^,'PP^;28-"60.;^^ 

, , In these three short., essays" a' description is given .o.f the.'authom^ 
observations' and' work ' 0 ,n, the variola of young'pigs .in , Morocco;', 
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The disease is very common in that country and causes considerable 
.ravages among young pigs. 

According to Poenarit, the disease has been demonstrated to 1:)e diie 
to a filterable virus. Bolling-kr states that it may eiiiaiiate from 
eitlier coAv-pox or sheep-pox, thus producing local, or general sy.mptonis 
respectively. Peip,]^r states that small-pox of man is transmissible 
to tile pi,g, and vice versa. The authors, however, state tliat no slieep- 
pox or human small-pox existed in districts where the va.riola of pigs 
•occurred, and that though no precautions were ta,ken in haiidling t.lie 
.sick the disease was not transmitted to human beings; and also, 
laboratory experiments showed that the infectio,n of young pigs with 
pig variola did not give subsequent protection against the infection 
"with cow-pox virus. 

The virulence of the disease is very variable. The mortality ranges 
between 5 and 80 per cent., and the virulence in the course of several 
years apparently undergoes increasing modilications, that is exaltations 
and' attenuations, giving rise to various degrees of illness (benign, 
generalised, and septicaemic forms). The reason for this is not known. 
The disease occurs in all seasons, but more especially in winter. The virus 
is knoAvn to be preserved in the dried-up crusts that are shed from the 
skin, and this j^^obably explains the annual re-appearance of the 
variola in infected piggeries during the farrowing season. 

Up to the age of 3 or 4 weeks, yoimg pigs are so susceptible that 
nearly all are attacked during an outbreak. After the age of 2 months 
they often remain insiisceptiWe, whilst one very rarely meets infections 
■of adults. In the latter case, the disease is always very benign and 
localised about the teats and ears, and is caused, no doubt, by the 
'Slicking pigs. 

The rabbit, the guinea-pig, and the rat are immune. 

Most of the body tissues of an infected animal are virulent, but the 
•cutaneous lesions seem most apt to transmit the infection. The virus 
is abundant in the eruptions immediately papules are formed, and it 
istill exists when the secretions become purulent. 

The patient itself is the most important factor in tlic ti^aiiBniissioii 
• of thC' disease, but this does not explain the appearance of outbreaks 
.with no direct history, of .original contagion or apparent impoi'ta'hion. 

. It sometimes appears that dust may be an important i’acAtor, a:rid tlie 
'authors have known ' instances where outbreaks were spread tliroiigh 
the country .in the direction of the prevailing wind. 

■The '.period' of incubation . is not- known. Fo.llowing .variolisation 
the first lesions appear in three or 'four .days. ' In natural cases, however, 

■ 'pigs are doubtlessly infected' by ingestion or inhalation, and .thus tlie 
incubative 'period, would be a 'good 'deal longer.. ' 

pigs as a rule, present grave.general. symptoms 
'of '..depression,, '..wasting, ^ high fever, - and .'sometimes diarrhoea; The 
...vesico-pustular .''eruptions, 'Which, .are. 'more, or less generalised on the 
skin, '.'are'', evolved i'n 15 to.. ''S'C-.' 'days- and are' rather 'haemorrhagic in. 
.. character.^ .''The evo'lution.of' the. skin lesions '.corresponds'' with t.iiat'.of' 
human small-pox. Often, vesicles appear about the eyes and con- 
junctival mucous membrane, and may involve loss of the eyi^s. Tlic 
lymphatic glands of the head and neck are very enlarged and softened. 
When the disease persists in a place, one often notices subcutaneous 
pustules about the si^e of hazel nuts containing creamy pus, and in 
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the region of the neck these sometimes may become as large as hens’' 
eggs and involve the periosteum of the adjacent bones^ later foriiiing 
persistent fistnlae. 

The disease ordinarily lasts 1-| to 2 months in each centre of infection. 
There also exist septicaemic forms in which the disease runs a very 
rapid hyperacute course lasting only two or three days, and in which 
one only finds localisations about the head and mucous membranes, 
especially of the eyes. In fifteen to twenty days the whole of the 
young pigs in a place may be destroyed. 

On post-mortem examination, one finds, in nearly all cases of the^ 
disease, a lobar pneumonia with abundant oedema. 

When the disease breaks out it is impossible to predict the probable^ 
duration of the outbreak. After each case, the animals which have* 
shown symptoms or have developed unnoticed pustules remain a source 
of infection. When the disease is localised it is always cured. When 
the eruptions become confluent and involve the mucous membrane 
the prognosis is very serious. It is always fatal in septicaemic forms. 
A certain number of infected animals show secondary symptoms,, 
waste away, and die from lung complications. All animals which are 
seriously affected and recover remain for a long time “ bad doers.’’ 

Preventive Inoculation or VariolisationP — The authors find 
that the best material is obtained from vesicles three days after 
the commencement of symptoms. Before the second day no result 
is obtained, and later the products are purulent. The lymph is taken 
from a not too severe case of the disease. Conditions in the field are 
unfavourable for the preservation of the virus, hence the lymph pulp 
from the vesicles is inoculated immediately. 

The seats chosen for inoculation axe the inside of the thighs or the 
region of the folds of the groin. These are lightly scarified and the 
pulp applied. Three days after scarification the typical pustules of a, 
benign variola appear and these always remain discrete and strictly 
localised. After recovery young pigs become immune. 

(198) Haebe (Edna S.). Some Observations on the Virus of Vaceinla. 
---‘Ann. Inst. Pasteur. 1916. July. ToL 30. No, 7. pp. 299“306... 

Smimiary . — A pure active ■ virus' of vaecinia can he o'btainecl by 
repeated partial disinfection with carbolic acid and glycerin. 

“ Tiie virus of vaccinia incubated in tissue cullnres composed of plasma 
and cornea, or tesds from normal rabbits or gtiinea-pigs shows a definite 
increase, but the degree of multiplication is not comparable to that observed 
in cultures of rapiclly growing bacteria. The increase of the virus occurs 
mainly in the tissue, but very little in the surrounding plasma. ■ 

The multiplication of the virus occurs without a corresponding (level op-" 
inent of vaceme bodies in the preparations. ; ' 

''There is no growth of the 'virus, in' preparations, containing cornea 
killed by freezing or by hypotonic salt solution. ■ 

■ " There is no evidence of the growth of the virus. in preparations in .which' 
pieces of paraffin, 'heart, , liver or kidney have been substiuuted for .the'"' 
cornea or testis, 

' " The virus is soon rendered inactive in 'preparations eo,ntaining plasma:,, 
ail'd cornea, obtained from an immune rabbit, ,■ The 'greatest lytic a:ction 
■is exerted by the" „p,la8nia. , , 

■ '"'Attempts at' confirm,mg Forneds. cultural expeiim'ents/'have been: 
unsuocessfuL, ,, 

; "'Cultural experiments with other media .and '..methods, have, .also given 
,' negative 'results, although the 'Viras lias not 'been killed by .in'enbationTor- 
'eight weeks at '33® C.'* 
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(b) Rabies. 


(199) Caepano (Matteo). Su d! iin metodo rapido di colorazioiie del 
corpi di legri nelia rabbia e sulla special© struttiira che si mette 
in evidenza coi metodo stesso. [A Rapid Method of Staining 
Negri Bodies and the Special Structure of these Bodies b:roiiglit 
imt hj tUs M.Gtho±]~C%nim Vet. 1916. June 15^30. Vol. 39. 
Nos. il™12. pp, 347-359. With 2 plates comprising 38 figs. 

After reviewing the methods hitherto employed for staining Negri 
bodies^ Oarpano details the following technique. 

Smears from the hippocampus are fixed either in absolute alcohol or, 
better, in Zenker solution. In the latter they are left for from four to five 
minutes, washed and again placed for a few minutes in iodised alcohol. 

For the preparation of sections small pieces of hippocampus about 
I cm. ill thickness are taken. To obtain the quickest results, they are 
fixed by placing them in acetone, which should be changed two or three 
times in the course of about two hours and kept at 37° C. The pieces 
are then clarified in xylol for 10 to 15 minutes and then placed in 
paraffin, fusible at 50° to 52° 0., and kept at 55° 0. for about an hour. 
Absolute alcohol can be used instead of acetone but fixation takes 
about double the time. 

In order to study the histology of Negri bodies tbe best results 
are obtained by fixing in Zenker’s fluid for four or five hours, then 
carefully washing in running water, and afterwards immersing for an 
hour in diluted iodised alcohol ; the piece is then put in xylol at 37° 0. 
for an hour, and then for two hours in paraffin wax fusible at 50° to 
52° 0, heated to 55° C. 

Stainino-. — The following solutions are employed : — 

(1). — Eosin. 

Eosin red (ethyl) or, better, eosin yellow . . 1 gramme. 

Distilled Water 100 cc. 


(2 ). — Crystal Violet. 

Crystal violet . . 

Alcohol (95 per cent) . . . . 

Dissolve and add a solution of 2 per cent, 
phenol in distilled w'ater 

(Z).~Iodme. 

Iodine . . .... . . . . . , ■ . , 

Potassium iodide . , ' . , .... 

Distilled water . . . . 


1 gramme. 

20 CO. 

500 cc. 

1 gram, me. 

2 grammes. 
400 cc. 


The following are the directions for staining : — 

(1) 'About 10 'drops of eosin -(S'clution 1) are placed on the 'smea.r or^ 
section' for about one minute, run away,' and without washing passed 
quickly into 95 per cent, alcohol. 

(2) "' Before the, slide is, allowed .to dry it is covered with, 'about 10 
'■drops of' '.the' crystal 'Violet .(Solution 2)'; ' the preparation iS' gently 
warmed until vapours begin to rise for about five minutes. 

" v(3) ' The; above stain, is' shaken away from the slide and without 
'previous washing a few dro,ps'of",the iodine (Solution; 3) are put onand 
left fox'''one:','minute. 

(4) The last named fluid is then also shaken away and the preparation 
placed fox a few seconds in 95 per cent, alcohol until the violet colour 
has almost completely disappeared. 
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(5) The preparation is passed quickly tlirougli absolute alcohol, 
clarified in xylol and mounted in Canada balsam. 

By this method of staining the cellular elements appear more or less 
pale pink. The Negri bodies stand out distinctly as they stain of a 
very dark, decisive, violet colour. Under the low power of the micro- 
scope they look almost black, but under moderate and high magni- 
fications they show distinct outlines and a granular interior which is 
not very clear on account of the intensity of staining. 

Better internal differentiation, which is not necessary when staining 
for diagnosis, is obtained by substituting for the eosin solution a 1 per 
cent, solution of methylene blue. The specific bodies are then stained 
dark violet on a cellular basis which is pale blue. 

The only elements which are stained in the same way as the Negii 
bodies are the nucleoli of the great pyramidal cells ; these, however, 
are very easily distinguished on account of their not very distinct out- 
line, constant size, and position in the interior, and often in the centre, 
of the cell nuclei. 

The advantages claimed for this method of staining, besides its 
rapidity are (1) that it brings out the smallest forms of Negri bodies 
which are invisible by other methods, and (2) that it reveals their 
particular structure. One can see a progressive growth and follow a 
very probable evolution of the structures, and this tends to show 
that the bodies themselves are of a parasitic nature. 

This growth and evolution can best be seen from the following 
reproduction of one of the Plates. 

ExpLANATiorr OF Plate.*^ 

1. Negri bodies in sections and smears of hippocampus of rabid dogs. 
Stained by the above method, drawn exactly as seen under the microscope 
and arranged accordingto probable development. Pigs. 1 to 3 l axe magnified 
about 2,000 diameters ; the remainder are magnified 800 times diameters. 

Pig. 1. Initial forms and forms in the act of developing. 

Pigs. 2 and 4. Bodies in which granules derived fibm the primary 
nucleus are already abundant. 

Pigs. 3, 5 and 6. Elements in which the primary nucleus has remained 
iindiidded and acquired a different appearance. 

Pigs. 8 and 11. Perms in which the primary nacleiis has become 
sarrounded by an appreciable colourless halo. 

Pig. 9. Element with central nucleus in form of star. 

Pigs. 7 and 10. Incomplete figs, as'- sections were not cut through 
centre of bodies. 

Pigs. 12 and 13. Forms in which the central nucleus appears in the act 
of dividing or else completely divided. 

Pigs. 14 to 22. Bodies in which rapid division of the nucleus has taken place; 
the greater part of the small nuclear masses are surrounded by clear halos. 

Pigs. 23 to, 25. Elements in various forms containing large' quantity 
of granules of various sizes. 

Pigs. '26 and 27. Bodies with a. few nuclear granules -irregularly 
distributed. 

Pig. 28. Forms showing., absence of .nuclear masses and a distinctly 
vacuolated appearance. 

Pigs.' 29 to 31.' Bodies apparently undergoing gemmation'. Pig. 30 
show’s at the same time the probable, exinusion of nuclear -granules., ■ 

Pigs. 32 to -34. Large pyramidal cells containing Negri bodies in various 
forms and sizes ; 'in the''dendrites' will' be noticed inoTe or less well-developed 
elements some of which are very small and arranged in beaded .form.,, , 

Pig."-35.'- Filaments observed- .between the' -'xierve 'cells, with' co-nteiits 
showing various -'appearances. 

* Bepxoduce-d by permission- of the Editor o-f Xa- Olimca Veterimna. ■, , 
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(c) Equine Infectious Anaemia. 

(200) Tiieiler (A.) & Eehoe (D*). Infectious or Pernicious Auaemla 
of Bqiilnes In South Atnca.-— Union of South Africa. IkpL of 
jigric. 3fd and 4th Reports of the Director (f Vetervrmrg Ecsvarch. 
I9i5« Nov. Pretoria: Govt. Printing & Stationerv Dllice, 
pp. 215--289. 

Prior to the experiments described in this article by tlie authors^ 
tile above disease was not known to exist in Sonth A:fi’ica, It was 
probably confounded with biliary fever ” (Nnttalliosis, or equine piro- 
plasmosis), or horse sickness, especially in the form observed wdieii an 
animal had passed through a previous attack and, gained a relative 
amount of immunity, and probably also with the ephemeral fever ” 
described by Theiler. 

The manner whereby the authors came to recognise the existence of 
infectious anaemia is described by them in the protocols of a number 
of exceedingly involved experiments. These experiments were 
originally carried out with a view to ascertaining the relative virulency 
of some newly collected strains of horse sickness, in order to find out 
which would be the most suitable in the immunisation of horses against 
horse sickness, and also to see w.hich strain was the most virulent. 
This was done by intravenous inoculation into horses which liad passed 
through one or more attacks of horse sickness (immune aiiiina-ls), and 
horses which had repeatedly received very large doses (10 litres of 
horse sickness blood intravenously) (hyper-immune horses). 

Seventy-six hyper-immune, and four immune horses were available 
for these tests. 

E'XfL 1 {\Mi Oct^ 1913.) — The above horses were divided into 10 lots 
and 10 newly collected strains of horse sickness were tested, by intra- 
venous inoculation of 10 cc. of blood per horse, on respective lots. Tlie 
results showed that five of these viruses did not cause reactions, while 
five viruses did ; of these latter, three not only caused tcunperature 
reactions but even produced death from h,orse sickness in ojie case, at 
least each, and one temperature reaction with diklcop ” each. 

ExfL 2 ifilih OgL, 1913,)- (A) The viruses from the reacting horses 
of Expt. 1 were tested o.n horses of other reacting grou):)s or lots, and 
where only a. temperature reaction had: been shx:,vwn Ag virru^ was t-csted 
" on a control animal in order to .prove its capability o:£ pimluciiig horse 
sickness. : 

Eight viruses (2nd generation) were thus tested. 

:y' It; became noteworthy that' four -out 'of seven horses vdiicli had been 
inoculated, indhis manner with a certain vims (McCall 69) in Expt. 1 
revealed, ' in, the course' of 'this s'econd experiment, reactions ,wMch 
must ,be' considered due 'to, the 'first injection .In, Expt. 1.' Temperature 
,;;reactio,nvS which continued for 12 dayS' or more were observed' either 
.before,, or' a, day or, two after, the second inoculation, ' .'(The' mother' 
'^rus,; however,.,: when tested on a snsceptible , animal produced ' death 
irom, horse , sickness. } ' The- daxighter 'virus,,, of tHs,;" strain used' in 
,,inoculating;n''''''groupin/this second- experiment even to, kill a' 

control animal , it ,, produced temperature reactions ■ in the other 
animals and death in the case of one, which commenced reacting on 
the i7th day and died on the 31st, death being at the time attributed 
to broncho-pneumonia. The tardy reactions produced by t|iis virus 
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(McCall 59) (used in Expt* 1) in the course of the second experiment 
the puzzled the authors on account of the clinical symptoms shown hy 
horses, which did not resemble those of horse sickness or biliary fever. 

(B) Eight additional new strains of virus were tested on the horses 
of those groups in Expt, 1 which had shown no reactions. It was 
found that three of these new viruses were capable of producing death 
from horse sickness in one animal in each of their respective groups, 
and in one animal of each group, of producing reactions accompanied 
by dik-kop.” The others either did not react or else produced 
reactions the nature of which was not understood at the time by the 
authors. 

&ypt. 3 (13tk Nov., 1913). — The properties of three viruses from the 
first inoculation and three from the second inoculation, ail obtained 
from horses which had died of horse sickness, and three viruses 
produced from the second inoculations which had given reactions of 
varying intensity, were tested in the same way on hyper-immune 
horses of other groups, using also control animals for the last three 
viruses. 

Expt 4 (21,5^ Nov., 1913). — This was a test of the properties of the 
McCall virus produced from the second experiment. 

The results of Expt. 3 and Expt. 4 showed that certain viruses other 
than the virus McCall were capable of producing a similar type of 
reaction and that in these new cases the incubation period might also 
be a long one (otherwise it would have to be considered too short). 
For example, the reaction which appeared on the first day after 
inoculation with a virus (Dunning) in the third experiment should be 
really considered dxie to the effects of virus (Onderstepoort) inoculated 
in Expt. 2, eighteen days previously; reaction which appeared oil 
second day after inoculation in this experiment with virus (York) 
should be considered due to the virus (McCall 59, 2nd generation) 
inoculated in Expt. 2 nineteen days previously. Other similar 
reactions were produced which were unfamiliar to the authors and 
they concluded that some other disease was the factor in producing 
these results. Temperature reactions even appeared on the 37th day 
in controls from Expt, 2, and these animals did not die of horse* sick- 
ness, When tested, however, later with known horse sickness strains 
they died of that disease. 

Controls were inoculated with blood from eight of the horses that 
had shown reactions in Expts, 1, 2, and 3, and that had nxit yet been 
tested to see whether they were really capable of producing horse 
sickness. . Six died of horse sickness, ■ and of the remaining two,' one 
died accidentally on the 18th day, having shown no reaction prior to 
death, and the other horse showed a temperature reaction from the 
6th to the 8th days but did not die of horse sickness. 

Expt 6.— Here a study was made of the properties of three viruses^ 
viz. / 

Dunning, 2nd generation, Martin, 2nd generation, Onderstepoort^ 
1st generation, by inj ecting them into horses of Expts. 1 , 2 and 3 that 
had not previously received injections of the same viruses (18, 18 and 20 
hyper-immune horses for each virus on 5 : 11 : 13, 6 : 11 : 13, and 
T7':ll:13 respectively). ■ 

In considenng the results of tins expert authors state 

definitely that they were now dealing with pernicious anaemia. Nearly 
'■ (C296) : ' ■■v'"';/".'-;;' . o 
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all the horses inoculated with the first of these viruses succumbed to 
pernicious anaemia, some of those inoculated with the second virus 
died of the same disease, while most of those inoculated with the third 
virus also gave typical reactions. The date of death va.ried very 
considerably, the period intervening between the time of last injection 
varying from 26 to about 150 days, while a good many apparently 
recovered. 

Further experiments were made in order to attempt to transmit the 
disease to animals of other species than the horse, to test the iilterability 
of the virus, and to transmit the disease by administration of: blood 
of affected animals by the mouth, and to transmit the disease by 
means of the urine of affected animals. The results of these experi- 
ments are given in the following remarks of the authors : — - 

“ The general conclusions that therefore appear to be warranted from 
the results of the foregoing experiments are, that this disease appearing 
in horses is capable of being transmitted to other horses by the inoculation 
of the blood or serum of affected animals ; that the virus present in the 
blood or serum of affected animals is capable under suitable conditions of 
passing through the pores of a Berkefeld filter ; that the disease can bo 
transmitted to the mule and the donkey ; that we were unable to traiismit 
it to cattle, sheep, goats, or dogs under the conditions of our experiments ; 
and that it could be experimentally transmitted to horses by the adminis- 
tration through the mouth of blood or urine of affected animals when 
relatively large quantities of these fluids were used. 

“ The period of incubation of this disease following inoculation may be 
as short as five days, but, varying between this and twenty-five days, 
incubation periods of from ten to fifteen days are not uncommon, and in one 
instance the length of this period appeared to be thirty days. Further, 
the length of this period does not seem to be in any direct relationship to 
the type of disease which follows. 

“ A point of marked interest, however, to which we wish to draw attention 
is the relationship existing between this disease and horse-sickness, since 
it has been suggested by certain European workers that infectious or 
pernioioxis anaemia possibly represents a modified or mild form of horse- 
sickness., a suggestion which appears to have been based on an observation 
that a horse recovering from pernicious anaemia later proved refractory 
to infection by a particular strain of horse-siokness vims with winch it was 
injected. The evidence on the point, however, was regarded as incon- 
clusive, and, to our knowledge, no definite evidence for .or against , tliis 
view has since then been brought forward. 

Our experiments bear directly on this point, and furnish evidence to 
show .that this view above referred to is incorrect, since thci majority of 
horses in which the disease was produced in those exptjriments W(!>re h^orses 
not only immune to different virulent strains of horsc-Bickness virus, but' 
animals which had even been 'hypcnimnunized, to the extent of 10 litres, 

f iven. intrajugularly, with the virulent blood - of iiorses, paBsing tlirougli 
orse-sickness reactions induced by the'- injeetion of markedly virulciit 
'Strains of horse-sioknesS' virus. ■ ^ ' 

' We,, therefore,, from, our ' experiments .cannot sxxpport the view that 
infectious, or pernicious anaemia -represents a modified' inil.d fon'u of liorse- 
'sicknes8,„but are forced to regard.the -two 'diseases as entities separate and 
distinct m .themselves. 

Another point which .the consideration' of our experimental obser- 
.'vations.bring', us.to .remark upon, and '.which .may be noted here, - is the 
' apparent ■nnsuita.hility of, the, 'terms infectious or .pernicious. ““ anaemia ’Ins 
descriptive, -appellations of. the. disease, for .although the disease is definitely 
■" .infectious,' and' anaemia is ap'parenfin 'the chronic form, .■...'still anaemia' is 
.'.-not, necessarily' a' weli-m.arked -clinical symptom 'in animals 'suffering' from 
^'. the' -'more acute, form.;, '.of ..the disease or. in ■'..those -animals whiedu llnnigh 
clinically recovered, may., yet remain virus carriers ’’ or. reservoirs.’’ 

“ This .latter observation in regard to the absence of anaemia in acute 
cases is one to which reference has also been made by other investigators, 
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but we have liere retained the names of infectious or pernicious anaemia 
to denote the disease as being names by which it is already widely known^ 
and under which it is most commonly referred to in the literature dealing 
with the subject.” 

A discussion of the symptoms presented in infectious anaemia of 
€qumes is given, the acute, sub-acute, and chronic forms being 
.separately treated. This description would apparently apply to the 
experimental cases observed by the authors as no record of naturally 
infected 'cases is given. 

Instances are described where the blood of animals apparently 
clinically recovered remained infective for a long period. 

Drugs such as formalin, iodine, and arsenical preparations exerted 
no curative effects. 

A careful description of the post-mortem appearances of animals 
which had died from the disease in various degrees of severity is 
given. No characteristic lesion is, however, discoverable. 

The authors devote a considerable amount of work to a study of the 
appearance of the bone marrow, as European authors and the Japanese 
Commission had insisted that considerable changes took place in this 
tissue. The bone marrow from the femur and humerus of 201 animals 
which had suffered from a variety of diseases were carefully examined. 
The results showed " that the appearances met with in the bone 
marrow of animals dying from pernicious anaemia may also be met 
with in animals coming to post-mortem as a result of various other 
conditions, and therefore cannot be regarded as especially characteristic 
lesions of the former disease.^’ 

Twelve pages are next devoted to the literature dealing with the 
disease. 

Problem introduced by the disease into the production of horse sicJcness 
anti-serum^ and methods used for diagnosis of the disease* 

In naturally infected cases, the other two diseases which commonly 
affect equines in South Africa, viz., horse sickness, and biliary fever, 
can be distinguished from infectious anaemia without any great 
difficulty. Under experimental conditions following the injection 
of horses, already immune, with horse sickness virus one meets with 
cases where febrile reactions are encountered which at first present a 
little difficulty in diagnosis. The further progress of the cases and the 
presence or absence of repeated febrile attacks and other sym.ptomB 
of sub-acute or chronic forms of infectious anaemia serve to distinguish 
the diseases. Ephemeral fever is similarly distinguished. 

In the manufacture of horse sickness anti-serum the following 
precautions are now observed. The temperature of the virus’^ 
horse is taken regularly morning and evening for from four to six 
weeks or longer before its blood is employed for injecting a 

serum’’ horse. The serum ” horse is also kept under tempera- 
ture observations the whole time it is used in serum production and 
even for six or seven weeks following the last hyper-immunisation. 
The serum obtained from individual 'Vseriim” horses is kept in 
separate vessels for several months before mixing. Should a seruin ” 
horse show a temperature reaction at any time following hj^er- 
immunisation, the blood or serum, previously obtained from it is 
injectedinto a 'Susceptible horse, and. if .the disease then appears in the 
latter animal the serum obtained from the former is rejected and 

''(C29'6),'; ' o2^ 
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destroyed. If a number of serum ’’ horses show suspicious reactions- 
a collective test is first made by injecting a mixture of the suspected 
sera into a susceptible horse, and if the result of this test should prove 
to be negative no further test is performed ; if, however, it proves to 
be positive then further tests are carried out in order to isolate tlio 
individual infective sera or serum. 

The cost in serum production is thus considerably increased, for' 
whereas previously 67 ' jjer cent, of hyper-immunised horses became' 
available- for bleeding, now the percentage is further reduced owing tO'- 
the rejection of animals infected with infections anaemia. 


(201^ Cabbe & Valliiie. Sur T^tiologie de ran6mie infectleuse in, 
Cheval— [The Etiologv of Equine Infectious Anaemia. 
deMed.VeL im. Apr. 15. Vol.92. No. 7. pp. 193-199. 

In this note the results of work undertaken in the course of the last 
12 years by the authors are summarised, and reference is made to the- 
work of distinguished observers who have since confirmed the authors’ 
original findings incriminating an ultra-visible virus as the causal 
organism of the disease* 

***Seydebhelm (K. R.) and Seybebhelm (E.), and also Ries have 
recently, however, ascribed the cause of infectious anaemia to a 
poison (oestrine) contained in the hots of the horse {GastrophiMs equi' 
and principally GastropMlus haemorroidalis). They arrived at this 
conclusion because, when aqueous extracts of these larvae are injected 
into the horse, there are produced either acute fatal accidents or else- 
a progressive chronic disease accompanied by anaemia and fever, 

Carre and Vallee were unable to demonstrate this property in hots, 
collected by them, and the Japanese Commission, which undertook the 
study of the disease, was no more fortunate. They further refuse to 
admit the unicity of pernicious anaemia of the horse, and that the 
disease is only verminous in origin. 

The following are the main points which they bring forward to prove 
that there exists in the equine species an infectious anaemia of an. 
inoculable bacterial nature due to a filterable virus, 

■ : ,(1) Nearly all the horses affected with anaemia kept by the authors 
for their experiments did not contain bots or verminous aneurisms. 
Whilst the, geographical distributi-on of Infectious anaemia is limited, 
botsund strongyles ean be found in abundance in innumerable healthy 
ho.rses.andin places where infectious anaemia, has never been known to- 
/exist. ■ , . , , 

V ' (2,)', '^The poison of bots discovered by K. R, and R, SeV'DBEHEEm: 
is resistant to heating in the autoclave for one and a half to three hours 
and is unafiected by alcohol, acetone, ether, chloroform and iodine^ 
trichloride. The virus of infectious anaemia is destroyed by heating to 
60 "^ C., and this has been confirmed by OsTBBTAa, Mabek, the Japanese 
Commission, etc. 

(3) In their experiments the authors were able to rea& 
successive passages ” of the infection from horse to horse. It has 

^ [K. B. & R, SETDEBHEnM, Die .Uraache der pemiridsen AnUmie der- 
rhrde (ArcMv, fUr eosper, Fathologie 'a, Fharmakologie, 1914. Vol. 70.. 
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never been demonstrated to their knowledge that an intoxication of 
verminous origin can thus be transmitted in series, K. E. and R, 
Seyderhelm, however, maintain that '' oestrine releases without 
doubt an ultra-visible organism which remains inactive in the horse’s 
body until this poison gives it power of propagating, and vixulence.” 
They are thus brought round in a tortuous manner to admit the 
intimate viTulent nature of infectious anaemia. (The role of insects 
in the transmission of the disease has not yet been worked out.) 

(d) Swine Fever. 

(202) King (W. B.) & Drake (R. H.). The Antigenic Yalue of 
Spirochaeta Hyos in Complement-Fixation Tests on Hog-Cholera 
Sera. Studies on Hog-Cholera . — JL Infect. Dis. 1916. July. 
Vol. 19. No. L pp. 46-62. With 5 charts. 

The antigen employed in these tests consisted of an alcoholic extract 
of Spirochaeta Hyos, obtained from pure cultures of the organism. 
The latter is stated to be present in the intestinal ulcers, caecal crypts, 
and external local lesions of animals suffering from hog-cholera and has 
been previously described by the authors in a number of publications. 

The authors insist on a careful titration of the materials used for the 
test. With this antigen, the authors have performed a series of 115 
complement fixation tests. Of these, 22 were with normal hog sera 
from ten different animals, one was with serum from an animal 
which exhibited a reaction only following inoculation with virus, six 
with sera from two convalescent or naturally immune swine, 84 with 
sera from 24 animals suffering from hog-cholera, and one test each 
was made with two different lots of hyper-immune serum. The animals 
suffering from hog-cholera had been infected with virus from fitve 
different strains obtained from different parts of the United States. 

The results, which are recorded in tabular form, show that haemolysis 
'( — ) occurred in all cases in which normal hog sera were used whilst 
•complement fixation (-f) resulted iu all tests with sera from cholera 
hogs, except in two cases. 

Further experiments showed that complement fixation commenced 
to appear at about the same time as the clinical symptoms, and that 
the time of its appearance depended on the virulence of the infective 
material and the individual resistance of the animal. 

Another experiment indicated that the complement-binding 
substances ceased to exist in the blood when immunity against hog 
cholera became fully established. 

The authors undertook control tests with the following antigens 
(1) S. (received from Theobald Smith), (2) B. voldagsen 

(received from Haenbbl), (3) JB. (Glaesser). (4) Sp.^yos 

antigen. Entirely negative resulte were observed when the first three 
antigens were used whereas pure Sp. antigen gave positive results. 

In order to test the specificity of the /Sj?* hyos antigen the authors 
procured sera from pigs which they had infected experimentally with 
the foUowing diseases septicaemia, (2) B. cholera- 

s'uis' infection, (3) Anthrax, (4) bacillus infection, (6) Brine 

or salt poisoning and pneumonia. The antigen possessed no com- 
plement binding properties when brought into contact with the above 
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(203) Doeset (M,) & Henley (R. R.), Production of Clear ani 
Sterilised Antl-Hog-Cholera Seram« (Preliminary paper,)— 
Jl. of Agric, Res. 1916. May 29. VoL 6. No. 9. pp. 333-338. 
With 2 tables. 

In the United States the anti-hog-cholera serum of commerce for the 
most part consists of defibrinated blood of hyper-iiniimnised pigs, 
this practice being adopted owing to the difficulty experienced in 
separating the serum from the fibrin and the blood corpuscles. 

When allowed to undergo spontaneous coagulation one finds in 
practice that not more than 30 to 35 per cent, of serum can be secured 
from the blood, the remainder of the serum being held firmly within 
the large clot. 

Owing to the occurrence of foot-and-mouth disease in the United 
States and the accidental infection of certain lots of anti-hog-cholera 
serum and virus with this disease, it was found necessary to adopt some 
method of treating these products which would serve to remove the 
possibility of either of them being a medium for its dissemination. 
There would seem to be only one means by which the serum might be 
sterilised in so far as the virus of foot-and-mouth disease is concerned, 
and that is by the application of heat. Heating to a temperature of 
50"^ C, for 12 hours Idlls this virus, and it has been shown that 
defibrinated hog-cholera-immune blood may l)e so heated without 
destroying the anti-bodies or altering the physical character of the 
defibrinated blood. In practice this process is difficult and expensive 
to carry out. 

When defibrinated hogs’ blood is subjected to centrifiigalisation 
(force equivalent to 1,700 times gravity for 20 to 30 minutes), a yield of 
about 50 per cent, of serum is ordinarily secured. The serum thus 
obtained is usually cloudy, and owing to the fact that the red blood 
corpuscles are not firmly packed together it is impossible to remove 
all the serum without at the same time carrying over some of the 
red cells. 

, In order to overcome the above difficulties the authors have used an 
extract , of the seed of different varieties, of the common gardciii bean 
{Phaseolus multiflorus and P. vulgaris). Extracts of these l:)eans are 
known to posKsess the property of agglutinating the red blood corpuscles 
of the pig’s blood and they are said to be non-toxic. Very minute 
amounts of the extract of these beans serve to agglutinate large 
quantities of the:defibrinated blood, and when such agglutinated: blood 
. is 'centrifugalised. the red .cells' are packed .'together forming a rather' 
stiff jelly-like mass and a yield of 50 per cent, of serum may be separated. 
The serum thus obtained is clear and may be readily poured from 
.the 'tube. 

In order to secure a greater yield of serum and a more firmly packed 
clot of red corpuscles, the authors further recommend the addition of 
I per cent, of sodium chloride to the defibrinated hog’s blood after 
agglutination caused by the addition of bean extract has begxm. This 
will increase the yield of serum from 50 per cent, without salt to 
70 per cent, when salt is added. 

The authors recommend the following technique for the preparation 
of clear sterile serum heated to avoid the possibility of foot-and-mouth 
■disease infection. 
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Preparation of bean extract, — 100 grammes of coarsely ^oniid white 
navy beans are allowed to soak for one tour in 500 cc. of distilled water 
with occasional stirring ; the mixture is then strained^ and filtered 
through a bacteria-proof filter. 

Preparation of defibrinated blood for centrifugalising.~l cc. of 
sterile bean extract is added to each 100 cc. of the cool defibrinated 
bloodj stirred, and then allowed to stand until agglutination commences, 
which is usually apparent within five minutes of adding the extract. 
One gramme of finely powdered sodium chloride is then added, stirred 
in until dissolved, and the mixture is then allowed to stand for about 
15 minutes. 

Centrifugalising.' — ^The defibrinated blood mixture is centrifuged for 
15 minutes at a speed sufficient to produce in the cups a precipitating 
force equal to approximately 1,700 times gravity. The serum is then 
poured from the cups into suitable containers. 

Heating the serum, — The vessel containing the clear serum is placed 
in a suitable water bath maintained at a constant temperature of 
60® C. for 30 minutes. The serum is then rapidly cooled and one part 
of a 5 per cent, solution of phenol is added to every nine parts of serum. 

Filtering the serum, — ^After the addition of phenol a slight precipitate 
sometimes forms in the serum, and it is thus desirable to allow several 
days to elapse between the addition of phenol and the final filtration 
through a bacteria-proof filter of infusorial earth. 

An experiment in which ten pigs were used demonstrated that the 
amount of anti-bodies left behind with the red blood corpuscles was 
negligible, as the latter, when injected subcutaneously even in large 
quantities, failed to produce any immunity against the hog-cholera 
virus. Also, there was hardly any difference between the degree of 
immunity conveyed by the serum alone, and the defibrinated blood. 
This showed that the serum may be heated for half an hour at 60® 0* 
so as to safeguard against infection with foot-and-mouth disease 
without any noticeable impairment of its potency. 


DIETETIC DISEASES, ' Etc. 

(204) Geaham (Ru) ■& Himmelbergek (L. R.). Studies, In forage 
Fofsonmg. HE — JL Comp, Path* & Therap. 1916.^ June. 

Vol 29. Pt. 2. pp. 107-116. 

This article is a continuation of the authors’ studies on forage 
poisoning. 

Considerable losses were caused among cattle and horses in Kentucky 
fed during the winter months on silage. Bacteriological examination 
of this (N.) silage revealed the presence of a micro-organism similar 
to that previously isolated by the authors from an oat hay, which was 
shown to possess pathogenic properties. 

This micro-organism occurred in the form of a short bacillus 1 to 2 
microns long by 0*4 to 0'6 microns broad, motile, spore-producing, 
staining with the ordinary anilin dyes, Gram-negative, and aerobic. 
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The authors describe 14 experiments on cattle, horses, sheep, goats, 
and small laboratory animals. In these experiments feeding and, 
inoculation tests were carried out with silage, watery extract of silage, 
cultures of the bacillus, and sterile filtrates from, cultures. The results 
of these experiments are included in the following conclusions : — • 

bacillus iso,Iated from N silage possessed pathogenic proper'll e^s 
towards gome experimental am'rnals. We were unable tc) demon s"lraa,.e ils 
fabai oliaracter for all of oxxr experimental animals. Calves No. 5 and 
No. 7 furnish evidence of its pathogenicity. The remaining calves and 
two matxire cows are suggest'ive of the transitory effects exercdsed by iliis 
organism, while horses seemed most sxisceptible and gxiinea-pigs and rabbits 
were apparently immune. We are not in a position to say that similar’ 
resxilts coxxld not bo attained with other bacteria isolated from appai’ently 
poisonous forage or even with bacteria isolated from wholesome forage. 

“ Daily administrations of sterile filtrates of this bacillus grown on a 
synthetic medium, introduced intrajugxxlarly, and boxiilloix cultures in the 
form of enemas, produced death in horses, as did also daily drenches of 
bouillon oxxltures to calves, with clinical manifestations and gross anatomical 
changes not xinlike those observed in some cases of forage poisoning. 

‘‘ The morphological and cultural features of this bacillus are in every 
major detail analogoixs to those possessed by a pathogenic organism 
isolated from an oat hay responsible for losses among horses and inules, 
as demonstrated by feeding experiments. The possibility of this bacillus 
being closely related to the spore-bearing bacillus from a different source, 
described in a previous publication, is further sxiggested in experiments 
on horses by the manifestation of similar symptoms and fost-mortem 
lesions after death. A jxoisonous substance is exddently produced by the 
bacillus in question, since sterile filtrates of cxiltxxres grown on Usciunsky’s 
medium produced death in horse No. 62, as well as othex: experunential 
horses not recorded in this paper. The symptoms following intraveiioiis 
injeotioiis are quite sudden and intense, yet not unlike those observed 
subsequent to intestinal or rectal absorption in calves and horses. In a 
control experimental horse no unfavourable results followed the daily 
intravenous injection of similar qxiaixtities of sterile xminocxxlated 
Uschinsky's medium or daily enemas of sterile boxiillon. It is at least a 
■suggestive contribxition to our knowledge of forage poisoning that a bacillus 
may bo associated with silage which on being cultivated on synthetic^. n:i(Miia 
is ■foxind to produce a substance poisonous to horses. Tlie poiso'iious 
properties of this bacillxis may be extra-oellxilar, or (U'ldo-celluiar as a j’csxilt 
'of cell disiiitegratiom, _ The toxic properties of this bacillxis could not bo 
demonstrated by single . injections into guinea-pi, gjs and rabbits, using 
•sterile .CAiItxxral filtrates grown on tJschinsky’s mo'dixim that proved to !)b 
pathogenic to horses* • The method' xisod to demonstrate 'anaphylactic 
/phenomena' in' guinea'-pigs with other 'foreign protein (egg white) iailxM'l 
In this 'Connection some anaphylaotogons' (bacterial) BeuBitiso in, very 
minute, doses, while' larger andv'epoated-' doses are, necessary in other cases.*'. 
Difficulty has been r'epo,rted in". sensitising guinea-pigs, to baxvle'rial 
protein., .. According' to ',E()86naxx. and Anderson, t^aughan, Holob'iit; and 
Kraus •■and'.Doerr, a variation of technique in sensitising "gxiinea-pigs S'tMuns 
"r)ao,re,^reliable, than' the, .usual methods em'ployed iii, sensitising to animal 
' 'proteins,,'', Thedimit 8 seem'to vary with' the protein and the 'animal. If 
true ana|>hylaxis occxirred in horses Nos. 48 and 55, it is in further variation 
of the usual technique employed to demonstrate this phenomenon, as 
there existed no intervening or rest period subsequent to feeding or 
sensitising and the injection of the toxic dose* 

“ Fuither evidence that the filtrate immediately after filtration docs 
not contain true protein substances are the negative chemical tests with 
Millqn’s fluid, xanthoproteic, 'and Heller’s ring test. The xminoculatod 
'Sterile IJschinsk^’s protein -free medium, gives a positive reaction for 
protein by the biuret test,^ as does the sterile filtrate of tliis bacillus In 
„ HBohm^ky’s medium, but the latter .test ' is not considered reliable for 
deteetffig the jpresenee of true protein* Horses gay<^ evidence of hynof- 
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■subsequent to being fed with the N silage and watery extract of same to 
drink, and also subsequent to the feeding of 0-1 cultures on bouillon, yet 
death followed daily injections of the sterile filtrate without preliminary 
treatment, suggesting the poisonous proj)ei'ties of the filtrate per se. 

“ Following the initial injection, manifest disturbances generally 
'Occurred in a few minutes. The sudden manifestations following injection 
preclude the possibility of a true soluble toxin or bacterial infection, but 
clearly suggest the presence of a substance which exerts a toxin-like effect. 
'The cuinulative or liypersensitive-hke condition prevailing in horse No. 55 
is evidence of the close relationship existing between the filtrate obtained 
from the bacillus isolated from the silage and the filtrate from the bacillus 
isolated from the oat hay, feeds responsible for widely separate outbreaks 
of this disease.” 


'(205) Stockman (S.). Cases of Poisoning in Cattle by Feeding on Meal 
from Soya Bean after Extraction of the Oil. — ft Oomp, Path. & 
Therap^ 1916, June. Vol. 29. Part 2. pp. 95-107. 

This article is of interest on account of the very widespread use at 
present of soya bean products as feeding stuffs for cattle in all parts 
oi the world, and on account of the often alleged cases of poisoning 
resulting from their use. The experiments described in tMs article 
were undertaken to ascertain the cause of deaths amongst a number of 
‘COWS in the south of Scotland which had been fed on soya bean meal 

The symptoms, which were sudden in their onset, were as follows : 
Discharge of blood from the nostrils, congestion of the visible mucous 
membranes, suspension of rumination, shivering, high fever (105^ to 
109® F), discolouration of the faeces due to blood ; symptoms of 
abdominal pain; presence of subcutaneous nodules, from the sme 
of an egg to that of a child’s head, caused by haemorrhages. The 
interval elapsing between the first appearance of symptoms and death 
in the case of the 36 animals observed varied from 1 to 17 days. 

On post-mortem examination widespread haemorrhages were found 
on all the mucous and serous membranes of the body. In the small 
and large intestines these haemorrhages had caused the rupture of the 
mucous membrane, and appeared like the haemorrhagic ulcers some- 
times seen in cattle plague and East Coast fever. 

Fourteen experiments were carried out by the author with samples 
of the extracted soya bean cake and meal on 8 heifers, 2 pigs, 1 ewe, 
3 guinea-pigs, and a rabbit. The author summarises his experiences 
as follows 

“1. ■The cases produced at. the. laboratory by feeding,, on extracted 
►soya cake and meal are identical in. symptoms and pogi- mortem lesions with 
the cases o.ccuiTmg' in the field amongst cattle which were fed on' similar 
'.material.'. 

' “ 2. In both cases the animals were receiving other food-stuff6 ,(8ome' 
went out ;to grass). , This discredits the .possibility of the, trouble being .due 
to a defi,ciency in , vital constituents, as in . the scurvy type of ' disease. ■ ■, , 

‘‘ 3.' In both cases the, trouble, sometimes did not' show itself for, one or 
;two,.,weoks- after .the extracted .soya meal ■■or cake; had been .discontinued 
.aad the\animal had be.en turned out' to. grass, 'This. Is a .'Curious feature, 
.and'^points to, the poison being, one -which 'takes some time' toact, altl'iotigh 
a poisonous dose is present in the system. It might also mean that the 
aetual.'poison' is'.manufact^ixred :ms'ide:the'''aniinal by a slow process from 
■nxtractefl':'soya'(«w ato 4 ' 

"'."The ■extracted 'soya in no ease- (p'ractioe or laboratory) produced a 
.'■.•siirlden' .effect,; Vin.all a considerable" amo.unt was consumed, an'd a con- 
■isiderable 'time ''elap,sed .before '.signs . of illness appeared. The smallest 
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amount consumed at tlie laboratory before disease began was 172 lbs. 
(thirty-six days) ; the shortest time hi which disease appeared was twenty - 
nine days (201 lbs.), 

“ 5. .No species other than cattle suiTered from feeding on this meal or 
cake, either in practice or at the laboratory. 

“ (). The very high temperature (lOG'^^to lOO^'F.) ae^^ompanyiiig tlie 
illness Becrns to exciude tlie ordinary x>oisons, but do(‘.s not ox(^hi(h3 a 
poisoi'i of tlie ricin class. Bjajciih*. bacterial infection was excluded l)y tc'.st 
ill (unilat ions s microscopical and bacteriological examinations, and by the 
fact tliat Ui sterilising temperature was nsed in tlie process of maiuifac,.vtiire. 
No castor seeds could be traced in the meal. 

7. From inquiry (very wide) whole soya bean is not poisonous. 

8. From inquiry amongst maimfactnrers there is xilenty of evidence, 
that soya extracted with naphtha docs not cause poisoning, and it would 
appear that trouble followed the use only of soya extracted with 
trichlorethylene. 

“ 9, Trichlorethylene itself, however, is not poisonous when given to 
cattle in comparatively large doses — 1 to 3 ozs., and for long periods. 
It may be : (a) that the products from trichlorethylene obtained by heat 
are poisonous (this is doubtful) ; (h) that the trichlorethylene in contact 
with the soya and heat used to drive off the former forms a poison ; or 
(c) that some of the trichlorethylene was impure and contained other 
bodies. 

“ 10. It would appear from what occurred in practice tliat all bovines. 
are, at least, not badly affected by the poison. On nine premises upon 
which trouble occiiiTod the percentage of visibly affected vaiied from 1 to 
19 |)er cent.— average, 10 per cent. The farmers thought, howc3ver, that 
the other animals suffered also, though not visibly. It is not irnprobabie,. 
of course, that this was so (see also Experiment III), and that it was only 
the very badly affected which were taken as being ill. Amongst the 
visibly affected the death-rate varied from 6 to 100 "per cent.— average,, 
84 per cent. It is possible, having regard to the above, that the poison is 
one against which a ceri'ain amonnt of immunity can be acquired, a.s in 
the case of ricin, but such an immunity did not show itself in ileifer 313, 

“ 11, If it be that, in order to obtain a poisonous quantity of the active 
agent, some 200 lbs., or more, of the material must he extracted, it would 
hardly seem to be a process which could be undertaken in an ordinary 
laboratory, but would require a small manufacturing plant, 

“ 12. If it be that the active agent is elaborated from tlie extracted 
.soyU' in the digestive organs of bovines the problem of isolation becomes', 
still more diffieult. 

13. ' If 12, bo assumed, the most promising method of search might 
be, to produce cases experimonfcaliy, and then t/ry to ext-raet a poison fro;m 
the organs.' " , 

' 14. ■ Extracted soya meal . constitutes an .excellent auxiliary foodstuff 
for .cattle, but it is inadvisable' to use trichlorethylene as' the extractor.*’ 


(208)',THBihER (A.),' Gbeen Viljoen (P. R.). CoEtributiott 

^ to the 'Study of Deficiency Disease, with Special Reference to tho 
'' Lamziekte,' ProMem in South Africa.— of South Africa. Dept, 
of Agric.y 3rd 4 4th Deports of the Director of Veterinary Eesearch. 
,"I91'5. ' pp. 9“-68. , Pretoria : Govt. Printing & Stationerj 

■: 'Office*'.'.'' 

The scheme of work considered in this communication comprises 

^ “ (a) _Eioe-feeding experiments upon cattle, horses, sheep, goats, and 
pigs, with the object of producing, if possible, doffciAncy msease in the 
animals concerned, and of comparing the symptomatology of such disease 
with gal-lamziekte. 

:,primary'.'. object " of. ''testing 
:;:'y^ottS:';;:'Mtid^ usei,^^ih::3thi':.■;otier^^ :in'' ""rcsp'Oct' to.: '' their' ' 'anti-- 
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“ (c) Experiments on dogs with the object of inducing an avitaminosis 
by rice-feeding, and of testing the effect of feeding flesh of cattle which 
had died from laniziekto* 

“(d) Feeding experiments upon cattle running on the lamzielrte camps 
at the experirnentai farm, Armoedsvlakte, near Vryburg, Becliiianaland. 

“ In this case the object was to determine whether or not larnziekte, in 
its iiatural incidence, could be (1) controlled propliyiactically by the use 
of supplementary rations of known high vitamine content, (2) snccessfully 
treated with vitamine extracts, (3) increased by partially substituting 
polished rice, known to be deficient in vitamines, for the natural pasturage, 
(4) influenced by factors which affected the condition of the cattle without 
seriously affecting the vitamine content of their diet or the extent of 
natural grazing. 

“ {e) iVeding experiments with hay cut at random from larnziekte- 
camps, with the object of eliminating as far as possible all factors other 
than the purely dietetic. 

“ (/) An attempt to co-relate the incidence of disease with the rainfall 
and condition of the veld on the area concerned, in respect to hypothetical 
vitamine deficiency of the natural pasturage.” 

The results of an enormous amount of work are described which 
throw a good deal of light on the vitamine ” problem. The authors 
failed to connect the causal agent of larnziekte with any ‘‘ vitamine ’’ 
deficiency in the feeding stuffs. A careful perusal of this article would 
be of great interest to students of physiology and dietetics. 

Summary and Conclusions. 

*VThe primary economic purpose of the investigations detailed in the 
text was to obtain evidence for or against the hypothesis that the KSoiith 
African disease known as larnziekte or gal-lamziekte, a n euro -muscular 
fatal complaint of cattle, is an avitaminosis. Correlated to this was an 
attempt to produce an avitaminosis in various classes of animals and to 
obtain data of general interest in scientific dietetics. The ovidcnoe 
incidentally acquired suggesting other theories of causation, is not 
specifically considered. 

“ Pigeon-feeding tests were carried 'out- to detcrmme the anti-neuritio: 
properties of various foodstuffs, more particularly those fad as sup-* 
pi ementary rations to cattle naturally grazing over larnziekte veld sxxspected 
of vitamine-defleiency. 

“ On the basis of these tests, different batches of cattle on the affected 
area were supplied with vitamine in .the form of beans, bran, xnaize,. 
potatoes, and yeast, in amount in large' excess of the theoreticjal quantity 
required for the metabolism of, the gross food eaten, ^At the same time 
another hatch was sixpplied with a liberal ration of polished rice with the 
idea of still further reducing the vitamine-content of the natural diet. 
The moiiiality in the batches receiving- supxxlementary vitamine,- rich, 
rations and in the hatch receiving polished rice, was the same as that of 
the control animals, and the ■ conciusion ' was therefore drawn. ■ that the 
prevalence, of larnziekte bears -no’ relation to the vitamine-content of, the, 
natural pasturage. 

“ Kraaled cattle fed on hay cut at random from larnziekte areas did not 
.contract the .disease,, and in so 'far as 'the limited nature of' the' experiment 
allows of a conclusion, the disease would appear to be non-dietetic (m th& 
in origin. 

clear relation of rainfall to prevalence of the disease on the 
■e,xperimen tal area, .could, be det ected. . - 

" “’'No' '.clear .difference in mortality co.uld be detected amongst ..cattle in 
good condition' and'thos.e in poor condition,.,, , , An .average mortality of about 
,'30 per cent.' in "the' experimental :cattle-,'p.revailed. independently of feeding 
or condition, . 

. . **' TherapeiitiC'' treatment with 'vitamine extracts, "even in theoretically 
excessive .amounts, and prophylactic treatment with yeast, proved usek'S'S. 
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' Cattle fed for periods up to thirteen lunar months on synthetic rations 
of exceedingly lo%v yitainine-content, as judged by accepted critei'ia and 
pigeon analysis, failed to develop either laniziekte or any specific disease 
which could be diagnosed as an avitamiiiovsis. This is regarded as strong 
corroborative evidence against the vitainine-hunger theory as applied to 
lam/xiekte, and the view is incidentally expressed that^ an avitaminosis in 
cattle is not likely to occur in practice unless manifested simply in an 
atropiiio form clinically indistinguishable from inanition. 

“ Horses, fed upon diets similar to the iiolished rice rations fed to cattle, 
also developed no symptoms of specific deficiency disease within periods of 
six months, a,nd the conclusion is drawn that an avitamin,OBis in the horse, 
if it exists at all, is a matter of slow development, and would tend rather 
to be obscured by preceding inanition, on any naturally ocourring diet upon 
which the animal could conceivably be fed, 

“ Dogs fed on polished rice succumbed, after periods varying up to four 
months, under symptoms suggestive of generalized malnutrition rather 
than those of a specific clinically recognizable avitaminosis of either the 
beriberi or scurvy type. Specific rather than general deficiency is, how- 
ever, regarded as the cause of death, although the calorific intake was not 
suffioiently accurately ascertainable to settle the point. 

** Lamziekte biltong showed it was probably as efficient as ordinary biltong 
in enabling dogs to maintain equilibrium on a polished rice diet, and in 
restoring dogs, emaciated after rice feeding, to normal health. These 
experiments are regarded as analogous to pigeon tests in which no marked 
constant difl’erence in vitamine content eoixld be detected between dried 
flesh from healthy animals and that from diseased animals. The dogs 
showed no ill-effects as a result of eating the diseased biltong. 

Pigs, goats, and sheep, fed for prolonged periods on rations in which 
polished rice was either the exclusive or the preponderating constittient 
did not develop any specific deficiency disease. No definite conclusion, 
however, is drawn from these experiments, since the protocols are open to 
interpretation in more than one way. 

“ A number of points in connection with the problems of growth aird 
general dietetics are raised.” 


THERAPEUTICS, 

(207) Grbin (H. H.). Th© Sulphur Sheep Dips.— U mw of South 
Africa. Dept of Agric.^ 3rd S 4th Reports of the Dmetor of 'Veteri^ 
„ mry ■Research. ^ , 191^ ^ Nov, pp, 113**“162. , With 3'., plates 
comprising 13 figs. Pretoria: Govt, Printing, & Stationer/ 

' ■ Office, 

^ In this article the chemical aspect of the sulphide dips are dealt with 
m;''the Mlowing'order . 

(1) Caustic soda and sulphur dip. 

: (2);, 'Lime and ''sulphur' dip. ’ ^ ■ ' 

(3) : Loogas and..sulphurffip.y 

(4) Efficacy for the cure of scab, 

(5) Probable decomposition of the sulphide dips in the fleeces of the 
sheep. 

(6) Effect upon the skin and wool of sheep. 

The following is the author’s summary 

It; v'.^The "cahst:ic;';BO'da': an^ as; prepared " according:: tO;. the 

recommendations of the Division of Sheeps' consists of a mixtmxi of sodium 
pentasulphide and sodium thiosulphate with a distribution of sulphur 
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about foiir-fiftlis of tlie fomner and one-fiftli of tlie latter, No mono- 
sulphide can be detected and only traces of sulphate are present, There 
is even the suggestion that polysulphides higher than the pentasulpliide 
exist for a short time in the freshly prcpaied dip. The proportions of 
caustic soda and sulphur actually going into combiDation are approximately 
five to eight, and the recommended formula, 5:20: 100, provides so.- 

large a;n excess of free sulphur that complete utilization of caustic soda i» 
ensured even under somewhat careless conditions of dip-making, ThO’ 
presence of free caustic soda in the dip need not therefore be feared if the 
instructions for dip-making are carefully carried out. The preliminary 
mixing of the sulphur to an homogenous cream with water is the most 
important step to be observed, since it is upon the intimacy of subsequent 
contact of tlie sulphur with the caustic soda solution that the reac 3 tion 
mainly depends. Combination takes place at comparatively low tem- 
perature, and may be completed in forty minutes at 50° C., although 
reaction is of course more rapid at higher temperatures. If hot water is 
used in the preliminary mixing, the heat evolved as the caustic soda is 
sprinkled in suffices to keep the mixture near the boiling point, and boiling- 
by the application of external heat is therefore unnecessary. Boiling,, 
however, may olfer slight advantages in completing the reaction in cases, 
where tlie preliminary proce>ss has been imperfectly carried out. With, 
ordinary care a dip of correct composition always results, without boiling. 
If the sulpliur is not properly wetted in the jireliminary mixing to a creani,. 
the bulk of the sulphur may float on the surface and cake as the caustic 
soda is sprinkled in, and so partially escape combination. The dip may 
then contain residual free alkali, but not, as might bo expected, any 
appreciable amount of sodium monosulphide. 

“2. The lime -sulphur dip is analogous in composition to that of the- 
caustic soda and sulphur dip, and consists of a mixture of calcium penta- 
sulphide with calciuntHliiosulphate. In preparing the. dip the ingredients, 
must be boiled, and the so-called ‘ raw lime-sulpliur dip ’ consists merely 
of a mixture of lime and sulphur. At least two parts of sulphur to one 
part of unslaked lime sliould be used whenever a really good sample of" 
lime is available. If other proportions are used, the material present in 
smaller amount determines the solution of the other, higher polysulphide* 
rather than lower being formed m all oases. If the lime is in excess, small 
(juantities of free hydroxide may bo present in the dip, but the amount 
is limited by the low solubility of the lime itself. Calcium penta sulphide- 
and calcium hydroxide oan, however, co-exist in the same solution even 
at the boiling point, 

“ 2, The loogas- sulphur dip consists mainly of a mixture of carbonates, 
polysulpMdes,and thiosulphates, of sodium and potassium, the amount of 
polysulphide being very low and the- amount of carbonate relatively high. 
The reaotioit between alkaline carbonates- and free sulplmr is very- imperfect 
even after prolonged boiling, and most of the sulphur used in making the- 
loogas dip is'therefore wasted, by passing into, the unused sediment.^ 

‘‘4, The kind of sulphur . used . in dip-making is of no conBequence-: 
provided it is finely divided 'and fairly pure. Flowers of sulphur' and 
ground rock sulphur are equally suitable, , but in the latter case a guarantee-, 
of fineness of gnnding should be demanded. 6,5° Chancel is suggested as a, 
reasonable specification. 

6. The quality of lime used is obviously of paramount importance in 
making the lime-sulphur dip, but limes generally available in the IJmon 
appear* to be of ' very inferior .grade, . The saving grace in cases where bad'' 
', limes have been, used in practice, lies'.in'the fact that ' concentrations -of 
poiy-sulphid© much below that obtaiued in a well-made dip are still 
6'ffectiv©"in curing scab., 

6, The lime-sulphur and caustic soda and sulphur dips are reliable for 
the cure of scab. The loogas-sulphur dip also cured scab in the experi- 
mental trial carried,' out, ,„but "it'S''. composition- suggests that its efficacy is. 
largely a matter of chance, and that it is therefore not to be relied upon. 

. 7, The active constituent of the sulphur dips appears to be the poly- 

sulphide, since thiosulphate, the only other important constituent is itself 
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ineffective. Free base, if accidentally present, does not contribute to the 
parasiticidal efficacy of the dips. A concentration of 0-6 per cent, suipiiiir 
m polysiilpMde form is probably always high enough to effect a cure. 
0*3 per cent, showed itself as uncertain in action. ’ The poiysulphide 
content of the home-made lime-sulphur dip is much higher tliaii that of 
the caustic soda and sulphur dip, but it is not advisable to dilute the lioine- 
made dip further tlum is already customary unle-ss tlio lime used in making 
is known to be of very high (piality. If coiimiorcial li,ine-8ulphur con- 
centrates are us€)d, dilution hnay be coTiveniently carried down to a con- 
centration of about 0-8 per cent, polysulphide sulphur. 

“ 8. The sulphur dips if prox>erly made (almost neutral to phenol- 
plithalein) are liarinless both to the sheep and to the wooL Solutions of 
polysulphide, at the concentration used in dipping, have no action on wool 
even on |)rolonged steeping. On the fleeces of dipped shee-i) polysiilpliide 
is rapidly and almost q^uantitatively convei*ted into thiosulpiiai e by 
atmospheric oxidation, and this occurs long before the fleeces are dry. 
Ko depilatory substances are formed in detectable amount, as intermediate 
products in normal decomposition. If, however, free base be present in 
large quantity along with poiysulphide it is possible for monosulphide to 
he formed as intermediate product in the course of atmospheric oxidation, 
and the possibility of depilatory action then arises. Minor quantities of 
free hydroxide, up to about 10 per cent, of the total base i)reseiit in the dip, 
appear to he of no practical consequence, since they are converted into 
thiosulphate during atmospheric oxidation. The depilatory action of 
monosulphido or hydrosulphide is much more violent than that of free 
hydroxide. 

‘‘ Under ordinary circumstances a dip would have to be very badly made 
indeed before the amount of residual base present could become a source 
of danger in practical dipping, and if reasonable care is taken in preparation 
the possibility of injurious action either upon the sheep themselves, or 
upon their wool, is altogether raled out. 

‘‘Although dyeing or spinning tests could not be carried out at this 
laboratory, it appears highly improbable that the expert dealer in woollen 
fabrics could tell the difference between a washed fleece i>revioxisly dipped 
in the sulphur dips and a washed fleece previously dipped in any of the 
ordinary proprietary dips.’* 


{208) Green (H. H.). Upon the Composition and Analysis of Polysul- 
pMde Solutions,— ?7m<m of South Africa. Dept. ofAgric., 3rd cfe 4th 
Reports of the Director of Yeterinary Research. 1915. Nov, 
pp. 173-195* Pretoria: Govt, Printing & Stationery OfEce. 

' 1.' A -general discussion of the validity of the iodine titration imvtbod 

of Harris for the analysis of ■ po]ysulx>hide mixtures is oiUnod, and pndm’tnujo 
,,is given to the older methods involving the use of ammoniaeai 7/iiic (?Jiloride. 

l n, the presence either of' free lime or free sulphuretted hydrogen, 'the 

lo. dino titration .method countenanced for tlie analysis of liiiie- sulphur 
■ solutions, by. the American Association .of 'Official Agrioxiltiiral Chemists, 

ihaltogether invalid,, but by, comhixiing' the ammoniaeai zinc metliod with, 
simple titrati.on , to 'Standard acid,- ,rea8-o,nably -aocxirato results', may be 
, 0 'btained,,whatever,.be'the composition of the poiysulphide solution.' '■ 

■■' „ 'The, recent views of Eamsay'andof Auld in regard to the' nature "of 
.'lime'-sTilphur. solutions and, to 'the 'rea.ction -involved in 'fcheir manufacture 
'..'are'',,' discussed '-'-and 'criticized , as'.' invalid., '..'Aparii .from the.' presence' of 
..'tMo-'suIphate, 'the dominant',: constituent 'is, ."calcium .pentas'xilphide, ' and 
"'"^'.polysuliiMde sulphur'’, -is regarded as.'flrmly 'CO,mbined..,:. ': -Even if' huge- 
excess , of free lime over.-'sulphur be used.in .prep'aration,. the tendency 'always:., 
"is' towards formation :of ':'high'6r rather than'-lower polysulphid'es, the ' higher 
derivatives being stable even on boiling with free base. 

‘‘ The possibility of the existence of denvatives above the pcntasxilphido 

:::.||;:MsO,-disCUSSed**'- '-'"t-:."'' 
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,(209) Bedford (G, A. H.). Report upon the Dipping Trials carried 
out with the Different Proprietary and Home-made Sheep Dips In 
South Africa. — Union of Soiith Africa. Dept of Agrie., 3rd & 4th 
Reports of the Director of Veterinary Research 1915. Nov. 
pp. 163-172. Pretoria : Govt. Printing & Stationery Office. 

Summary and Conclusions. 

Practical trials on a small scale were carried out with the following 
sheep dips availaWo in South Africa : — 

(1) Home-made Lime-sulphur Dip, (2) Capex Lime-sulphur Con- 
centrate, (3) Modderfontein Lime-sulphur Concentrate, (4) Home-made 
Caustic Soda and Sulphur Dip, (5) O’Gorman’s Liqxiid Sulphur Dip, 
(6) Home-made Loogas -sulphur Dip, (7) Little’s Fluid Dip, (8) Hayward’s 
Paste Dip, (9) MoDougall’s Powder Dip, (10) Cooper’s Sheep Dipping 
Powder, (11) Arsenite of Soda and Sulphur Dip, (12) Jeyes’s Fluid, (13) 
Kerol, (14) Leach’s Sheep Dip, (15) McDougalFs Tobacco Dip, (16) Dread- 
nought Tobacco Dip, (17) Magic Sheep Dip, (18) Home-made Tobacco Dip. 

“ From six to twelve sheep, very badly infected with scab, were used in 
each test. In the main series of trials two dippings at an immersion 
period of two minutes, and a dipping interval of nine days, were carried 
out — the nine- day interval having been previously established as just 
within the life-cycle of Fsoroptes communis^ var. ovis^ in South Africa. 

“ The different batches of dipped sheep were tested for eradication of 
scab by being kept under observation in isolation stalls for six months 
after dipping. 

“ The general results showed successful cure of scab in all trials except 
one. The exception is represented by O’ Gorman’s dip, but the failure in 
the case of one sheep is doubtless due to too high a dilution of the drum 
fluid as recommended in the directions for use. At higher tank strength 
this dip would also be effective. 

“ No attempt was made to place the various preparations iit order of 
merit. This would have involved more extensive trials on a larger scale, 
and in any case it was not desired to draw invidious distinction between 
different proprietary articles* 

“A few tests carried out at shorter immersion period and longer dipping 
interval indicated that, although such conditions might be effective, they 
could not be regarded as safe — especially in the absence of auxiliary hand- 
dressing, where time must be allowed for penetration of scab crust and 
where the danger of development of original infection is greater. 

“ The effect of the various dips upon the general health of the sheep, and 
upon the skin and wool, was not observed to be unfavourable except in the 
case of Leach’s dip, where obvious intoxication occurred in ten out of the 
twelve sheep dipped. The deaths occasioned in this case are attributed 
to the high, ooncentratioix recommended for use. At lower, concentration 
of tank fluid' and with revised instructions for. use this dip would probably 
be efficacious and innocuous,- In regard -to the recent', controversy, con.- 
cerning the home-made sulphur' dips there is every indication that these, 
if properly used, are both effective and harmless. 

“ As final conclusion it may^ be' safely '-asserted that, with the .-.exceptions, 
indicated, <M the dips tested are permissible md effective in the cure ' of scab if 
properly used at an immersiori period of two minutes and a dipping interval 
o/ nine days, Single dipping or dual mpping at a longer interval than. nine' 
day Si or immersion of less than two minutes, may be effective in some cases, 
but cannot be relied upon, 

'. .' The .tests .recorded .are. .to; be regarded as experimental in nature, and 
„aB serving as basis for -more extensive trial in the field. The most in teresdii g 
,',''point.in:the ..laboratory .trials- iS'-the .'apparcBt ea.se with which scab can be 
' 'Cured with almost any .accredited dip,” ■. 



(210) Velu. Le traitement mereuriel chez le cheval et Talop^cie, 
[Mercurial Treatment in the Horse and Alopecia.]— fiec. de Med. 
Vet. 1916. Apr. 30. pp, 134-136. 

■ The author recently treated 40 horses and mules affected with 
epizootic lymphangitis by means of mtramuscular injections of biniodide 
of mercury ; the doses administered ranged from 1 to 3 grammes in 
all for each animal, or 10 centigrammes were given every alternate 
day over a period of 60 days. 

in no case was observed the slightest sign of hydrargyrisiu. 

One subject only showed the classical symptoms of mercurial alopecia. 
This horse received the above treatment on alternate days. A month 
after the commencement of the treatment a considerable amount of 
oedema was noticed under the sternum, which extended towards the 
abdomen and the upper parts of the fore limbs. On the following days 
the usual train of symptoms exhibited by mercurial alopecia was 
observed, viz., an erythematous exudative dermatitis, loss of hair 
between the fore legs, on the shoulders, on the sides of the chest and at 
the base of the neck, and exfoliation of the epidermis. As the animal 
did not show any signs of mercurial intoxication and, in particular, 
no inflammation of the gums or salivation, treatment with biniodide of 
mercury was continued. The animal became rapidly restored to its 
normal condition and at the end of the treatment was completely 
cured of its lymphangitis and its alopecia. 


EEPOETS. 

(211) Ceylon. Administration Reports 1915. Report of Government 
Veterinary Surgeon. [Stubgess, G.W.] 8pp. f cap. 

Ineectious Di.sease£ 

Horses . — One case only of anthrax is reported. 

CattU: Rinderpest . — There was a considerable decrease in the 
number of outbreaks during the year. The numbers were as follows 
1,493 eases, number of recoveries 272, number of deaths 1,152, number 
shot 69. At the close of the year the island was free. 

FooPmd-mouth disease.— Gmes 2, ZQG, recoveries 2,425 (including 
128 cases at the end of 1914), deaths 49, balance ill at close of year 20. 
There was a considerable decrease compared with 1914, when 9,532 
cases occurred. 

iSMrro.— Bull treated with sodium arsenite, described in report for 
1912-1913, remained in good health and no evidence of disease was 
shown by inoculation of its blood into a rabbit. 

Tuberculosis. —Tins, disease is rare in native cattle. A country- 
bred Ayrshire cow from imported parents which was suspected to he 
affected was tested with tuberculin. A well-marked reaction followed 
hut no traces of tuberculosis could be found on post-mortem 
examination. 

Anthrax and. haemorrJia^ sejAicaemia.—l>io serious outbreaks of 
these diseases occurred during the year. 
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E^yklemic amongst swine.— An extensive outbreak of a disease 
resembling swine fever occurred in the Western Province, of a kind 
wiiicli had not previously been encountered for over 20 years. 

Attention was first drawn to this disease by the condition of the carcase 
of a pig slaughtered at the Colombo abattoir. Its appearance pointed 
to a disea, sc of the type of an acute haemorrhagic septicaemia. Evidence 
was obtained that this pig had been brought in from the seat of an 
extensive oiitbrealc where pigs were dying in some villages by scores. 
Movement and sale of swine or pork were prohibited in infected 
villages and Inspectors were authorised to destroy suspected pigs, with 
the result that the outbreak rapidly subsided. The total number 
reported was 2,512 cases, 2,414 deaths, 1 recovery, and 97 shot. 

The symptoms presented by affected pigs resembled those of acute 
swine fever in many respects, but the disease appeared to be of a different 
nature. In no case seen was cough or diarrhoea observed during life, 
or typical ulcerative lesions in the digestive canal or necrotic areas in 
the lungs, on post-mortem examination. Inoculation of a healthy 
young white European pig with 3 cc. of the filtrate from the blood of a 
dead pig gave a negative result. The disease also appeared in some 
respects like swine erysipelas, but in no case were the skin lesions 
characteristic, nor was any valvular complication of the heart noticed. 
Only in one instance was the heart involved, when the pericardium 
was found closely adherent to the heart wall. 

The general symptoms were dullness, loss of appetite, constipation, 
catarrhal discharge from the eyes, a more or less diffuse, irregular, 
purple rash on the skin, and high fever, the temperature becoming 
subnormal during the later stages of the disease. Before death, 
giddiness, and tremors, of the head weie common. Death iivsually 
occurred within a week. The mortality was between 90 and 100 per 
cent. . 

Gn post-mortem examination the lesions were not very pronounced. 
The heart, was normal except in the .case mentioned above where the 
pericardium was adherent. A yellow serous effusion was sometimes, 
presentnn thepericard,,ial sac. . Petechiae, were seen on the pleura ; the 
lungs showed.. catarrhal pneumonia but were.- not extensively involved. 
A yellow serous exudate was- generally present in the body cavities. 
Tlie mucous membrane of the stomach was congested.' . The: intestines 
sl,iowed haemorrhagic spots and ulcerative lesions. The inesentery 
was usually very congested. , The ■ lymphatic glands were a^s a rule 
much congested, but in some instances pale and watery. The liver 
was enlarged' .and dark in colour. ■ Kidneys ' : congested,. ■ ' Spleen, 
normal. ' 

■At the' time of' the outbreak bubonic' plague had, appeared and: was 
prevalent in the island. ■ The.dis'ease did not appear to be, either swine,' 
fever or swine erysipelas bnt an -acute septicaemia.' or "toxaemia .of the 
nature of swine {Septimemia smm ox Pasteurellosis ' smm, 

' PmuMonie contagieme du pore m France, Schweineseuche in Germany,) 

,' Ml. E. 'B'UE'Q'Ess,' Acting, Dire'etor of .'the .Bacteriological Institute, made 
a study of the disease and reference to the organism isolated by him 
,'haS' already "been made in ' this S, No. '''4, Extract No. 256) ; 

,a Gram-negative, diplobacillue ',(or.,' possibly ' a ; , diploooccus) was 
described. 

,"■•■ iQmm 
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Stiirgess liaSj Iiowever, been informed by the Medical ()lii,cer of 
Health™ Colombo, who made a bacteriological examination of tiie first 
ca-se reported, that bi-polar staining organisms were found in tlie .heart 
hlood, sphani and mesenteric glands. M'ice i.ri,ocvi]ated w'itli a ti.'a.ce of 
g.h';in,(l substa,ncc i.!i sterile salt solution died within 24 .hours, ."fh'oths 
i:ri()ciilat.iMl from lieiirt blood sh.owed a. pure culture of FaMcin'Mi 
(.jiiltvnreB in MacConkey’s sodium taurocholite medinrn gave .la^gative 
results iisi.n.g glucose, laevulosc, mannitc and ga.lactose, w}ii,lc iicdd 
reactdoiis \vei:e given in parallel cultures with Bacillus peslis (l.i,!.Hna..!i, 

, plague). , The organi.sm, showed bi-polar Btai.ning w'ith all basic sf;aiiis 
and was Gram-negative. 

[The above disease is probably identical with the so-called swine 
plague described on the Continent of Europe. In E:ngland tliis is 
considered to be merely one form of swine fever. Fiixther filtration 
experiments would have been necessary to convince one that the 
outbreak was not really one of swine fever.' — ^Ed.] 

Cancerous Horn Disease of Cattle , — ^Several cases of this disease 
occurred among dairy cows during the year. The disease is believed 
to be of a cancerous nature, and for some reason, unexplained at present, 
the right horn is the one affected. The epithelioma does not develop 
at the outset but after the horn is shed. The first lesion takes tlie form 
of cheesy material which entirely fills the horn. The bony core is 
entirely obliterated. This appears to be due to bacterial processes of a 
necrotic nature. 

The early signs are a gradual droopmg of the affected horn until it is 
almost down to the ear level. On manipulation it is movable, hot, and 
somewhat swollen at the base. It is cjuite soft and can be severed 
with a knife like cheese. It is not putrid xmless an opening has been 
formed,. Commonly, a slight blow while feeding or rubbing detaches it 
from the skull. The whole cavity is filled with cheesy material which 
is easily pulled out in masses. 

It is then that the serious trouble commences. From one point 
or another or the marginal area of the skull cavity a nialigiia!,it growth 
appears and, resists all attempts to ■ lieal it, Tlxe only c,lu:w,:ice of 
successful treatment is amputation in the early stages, as soon as tlie 
affected horn is observed to be on a lower level th.i,in Jiomial As' a 
,rule:"early .slaughter is advisable before th,e animal, becomes emaciated 
aixd the carcase is .ruined. 

4 Biting Flies,~B^ecimm^ ot causmg. .worry to cattle .in the 

Sarcoplio Mange m,. Croafe.— Goats in one district were noticed to be 
'suffering a good deal .from maarge/.which caused emaciation 'and death 
„ of", badly ."infected vanimals. The ' presence of a sarcopt was easily 
'..detected in skin scrapingB.' , Treatment by dipping'in a solution of I, 7 .al 
1 oz.'to''! gallon of. water, followed' 'by the application of a mixture of 
kerosene, sulphur and cocoanut oil was very effective in eradicating 
thedisease. 

.Kepori of the^ Direetor of Agrieulturo lor^ 

Govtb Printer 
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The greater part of the report of the Chief Veterinary Surgeon is 
devoted to African Coast fever of cattle. The total number of fresh 
outbreaks and mortality compare unfavourably with previous years^ 
due to the extensive spread of infection in two districts. On the other 
hand it is recorded with satisfaction that a very large part of the country 
is now free from this disease. 

The policy adopted in dealing with these outbreaks consists in 
temperature observations and isolation of sick and suspected animals, 
together with dipping at intervals of three days. When clean veldt is 
available the herds are moved into it from a temperature camp. 
A considerable increase in the number of dipping tanks available for 
the use of fanners has taken place in the course of the year. 

Experience points out that the following results usually occur : — 
(1) Where dipping in solutions of proper strength had been regularly 
practised prior to an outbreak, the losses were infinitesimal ; (2) where 
dipping had not been practised and where tanks were not immediately 
available, the losses were heavy ; (3) where veldt is grossly affected to 
begin with, cases occur up to twelve months from the institution of 
regular dipping. 

The existence of contagious abortion in cattle was discovered in 
October 1914, and since then several additional centres of infection 
have been discovered. The number of abortions observed in every 
instance was very small and Sinclair concludes that the disease 
is less virulent than in England because a “ fair percentage of calves are 
born at the proper period.” [He is here apparently misinformed, 
as the same occurs in infected herds in England. — Ed.] 

Heavy losses were caused through such diseases as horse sickness, 

blue tongue ” in sheep, parasitic gastritis of cattle, and in young 
calves through white scour, etc. 

Report of the Veterinary BacterwhgisL—1^ experimental work of 
interest has been performed. A vaccine for the inoculation of cattle 
against contagious abortion in cattle consists of an emulsion of the 
dead organisms. ' , [This was proved to be useless by the Departmental 
Committee appointed by the Board -of Agriculture' in.Bngland; to': 
investigate this disease. Through producing specific agglutinins , in 
inoculated animals, it has ftirther the nfiect of vitiating the agglutinin 
test .when applied to diagnose the existence, or the' sp,read, of con-, 
tagioiis abortion in' a herd.. .The -'segregation of affected animals is 
thus rendered impracticable. — ^Ed.],' 

(213) .Gold Coast. Report of the Veterinary DepartMent for,' 

1915/,' 8 pp;,f cap. ,1916.;. Accra: -.Government, Press..' ' 

Nothing -.of,' interest, , as far as tropical,-.-diseases ate. concerned, is con- 
tained in this report. The Veterinary Officer,' Mr. W* P. B. Beau, is 
being-, temporarily 'employe.d'.'.' by .''the' Veterinary Department of the 
War Office*,,-; '''' ■ 



140 IteporU. [Septeiiiber, 191;6. 

(214) Union of South Afexoa. Department of Agricwltiire* Tfie 
Third and Fourth Reports of the Director of ¥eteriiiaTF Research, 
lofember 1915*— 632 pp, Pretoria: Government Printing & 
Stationery Office. [Price 3.9. 6d!.] 

Tlie results of a very large number of welborganiKcd, expexisive, ami 
laborious iiivestigations, iinclertaken by Theileb (Sir A.) and ids Bt'iiib 
are detailed in these reports. 

Most of the articles have been extracted for this I^idletin ; tlie others 
are emimeratcd in the lists of “ Recent Literature/’ not because of 
inferior value but on account of inability to extract them at present. 

Unfortunately a few* of the miters in these reports show a tendency 
to become rather involved in their descriptions. The following passage, 
for example, taken from Walxee’s article on Anaplasmosis (p. 511), 
contains a number of inexcusable errors. 

“ An animal ’which had been previously moculat(Ml with blood collecied 
from a beast which was reacting to red water, and in wltich red, water 
|)arasites were frequent, no apparent reaction to P. higemdnum;. P. blge- 
min%m anaplasmosis or P. mtdans resnlting (see experiment, No. 7.) When 
reinoculated with blood of another immuixe animal containing P. bige- 
mimmi and P. mutmis infections gave a temperature i*eac1ion to I'edwalhr, 
but no redwater parasites were 'seen in the smears before, during, and 
after the reaction. (See experiment No, 16.) P, mwtaws appeared from 
the 54th day.’’ 


Book Review. 

(215) Bogees (Thomas B.), [D.V.S.] Veterinary Handbook & 

Visiting List — 119 pp. Demy. 1st Edition. 1916. Philadelphia 
& London : J. B. Lippincott Company. [Price net.] 

In his preface the author makes no claims to originality for the sub] ect 
matter of his book. 

The first nineteen pages contain some very elementary information 
on bacterial therapy and prescription waiting. The great bulk of the 
hook, pages 20 to 107, consists of an enumeration of drugs together with 
the .'doses that may be administered to the domesticated ani'inals. 
The: visiting list at the end does not seem to display mucli advantage 
over a' pla'in notebook. 

Probably few, practitioners- would consider' the outlay on tliis 
economical, as similar publications, perhaps of ' not quite equal value, 
are supplied to them gratis in this'eountry by several limiS' of druggists.. 
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■ Exot 1916. July. Vol. .-9.' No. 7. pp. 494-503.' With 
2 plates comprising 12 figs. 
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142 


Recent Literature. 


[September, 191 6» 


PARASITOLO®Y« 

i Helmlntlis. 

(227) Batlis (H. a.). Tiie Types of the Species Asearis described 
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Coeiuirosis of the Rabbit,] — Aim, PnsL Pasteur ^ 1916. Apr. 
Vol. 30. No. 4. pp. 163-179. 

(231) Meggitt (P. J.). a Contribution to the Knowledge of the 

Tapeworms of Fowls and Sparrows.— 1916. 
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prising 23 figs., and 1 text-fig. , 

(232) Meggitt (F. J.). A Tri-Radiate Tapeworm (Anopheephala 

perfoUata Goeze) from the Horse. — Parasitology ^ 1916, June, 
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and 2 text -figs, 
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Family,] — Jl, Farasit, 1916, Mar. Vol. 2. No. 3. 
pp, 99-105. 

(234) Raielet. La resistance des triebines an froid. [Resistance 

of TricMnae to Cold.]^ — Bee. de 31 Sd. VSl, 1916, Jan, 15- 
Feb. 15. Vol. 92. Nos. 1 & 2. pp. 32-34. 
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'(236) Teeiler , (A.,), & .Robertson (W.). Investigations into the 
.' Life-History of the Wire- Worm in Ostrtcibes,— f/'alew of Bout'k 
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■ " 22 figs. ’ ■■ ■ ' 

' (237,)' Ware. , Gong] yonema in the-' Role- of a Human ,PaTas,ite.--- 
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(238) Yoshida (Sadao). On. the Intermediate Hosts, of the Lung 

Distome, P. westermanif .ICerbert.— ,1916, , Mar, 
Vol. 2. No. 9. pp. 111 - 117 . ■■■'With 1 plate comprising 6 figs., 

iL,,, 'Arthropods'^ 

(239) BEEPORp (G. A. H.)* Experiments ' and O'bsemit ions carried 

out with Fsoroptee mmnmnw at ()nd(n’Btep(H>rt.' fbabm of 
South Africa. Dept of Agrio. M <0 ith lims. of iJm IHreMor 
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h 2 plates. ‘ ; y v- 
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Vol 9. No. 6. pp. 369-375. 
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benzol in the Treatment of Amoebic Dysentery.] — Bull. Soc. 
Path. Bxot, 1916. July. Vol. 9. No. 7. pp. 610-522. 
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S Med., 1916. Apr. 18. YoL 13. No. 7. pp. 131-134. 

(259) Yiallatte (Ch.). Rapport sur le fonotionnement dii labora- 

toire de microscopic de Beni-Abbes (Sahara Oranais) en 1915. 
(Note III le “Debab,” lY. Sur les embryons de filaire dans le 
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PROTOZOOLOGY, 

(a) CocciDiosis. 

(260) BatEvS (L, B.). Coceidiosls of Calf. — Proc, Med. Assoc. Isthmian 
Canal Zone. 1915. Apr. to Dec. VoL 8. Pts. 1 & 2. pp. 92-94, 

In this short note the author desciihes a case of coccidiosis in a calf 
kept for experimental purposes at the Board of Health Laboratory, 
the Panama Canal. 

Outbreaks of coccidiosis had appeared very frequently among 
rabbits kept at the laboratory, sometimes even killing off the entire 
supply. The calf in question had been placed for a few days in a field 
in which the rabbit hutches were situated. On the sixth day after 
returning to its shed the caff commenced to pass small quantities of 
blood with its faeces ; on the next day the amount of blood increased, 
and on the third day the excreta consisted almost entirely of blood, 
some of the clots being as large as a fist. The discharges had an 
extremely foul odour. The blood ceased on the fifth day but the 
diarrhoea continued for several days longer, the discharge consisting 
of mucus with the same foul odour. Throughout the attack the call 
retained its appetite, but it lost weight rapidly. The animal was then 
disposed of and no further examination was made. 

Bacteriological examination of the faeces as to the presence of human 
bacillary dysentery proved negative. On the thicd day of the disease 
the faeces were examined under a low power of the microscope and 
about 20 coccidia were found per field. These averaged about 60/i 
long by 40/« in width, 

';(261) Cremona '(P,). Contributo alio studio ^ della eoecidiosi ' degll 
uecellL [Avian Coccidiosis.]— A'tioua Ercolum. 1916. Oct. 10-20. 
Vol. 21. Nos, 28-29. pp. 472-4T4, 

In this short article the author describes the occurrence of intestinal 
coccidiosis in the sea swallow {Sterna Mrundo) s>nd in the seagull 
(Larus ridibundm). 

Extreme emaciation and diarrhoea before death were noted in both 
.iie parasite from the sea swallow is stated to have been oval 
^reHIpical in shape, measuring from 25-35 microns ■loBg;. by,'' K 
broad. Otherwise no study of the parasites seems to have been made. 
(0329) Wt.P.il/85. 1,000. 12.ie. Gp. 11/5. 


A 



(b) Bird Malaria. 

(262) DE Mello (F.) & Braz de Sa (L. J.). A Contribution to the 
Stiiiiy of Haemoprotozoa in Portuguese India. — Indian Jl Med, 
Bes, 1916. Afi. VoL 3. No. 4. pp. 731-737. Witli 1 coloured 
plate coraprising 42 figs. 

(1) Schizogonio Cycle of Haemoproteus Columbae.' — ^Tlie authors 
confiim the findings of the Sergent brothers that the halteridiuna 
of the pigeon has no flagellate phase in its developmental cycle. 
Pure haemoproteus infection without accompanying trypanosomes 
was noted. Their work confirms the descriptions given by Actois^ 
and Knowles [see this Bulletin, VoL 2, No. 4. Extract No. 343] 
with the following exceptions : — ^Forms with chromatin fission were 
found not only in the lungs but also in the heart blood. The chromatin 
division was not a regular binary process and the nuclear masses 
formed became transformed into chromidial dust as they were produced. 
Circular forms with centrally placed nucleus surrounded by chromidial 
dust were not observed. The name Acton body is given to the f^ee 
schizogonous form in the plasma and ynerozohlast to the later stage 
which gives origin directly to the merozoites and contains no nucleus 
but only idiochromidia. 

(2) Haemoproteus morumy N.SP. — This parasite was discovered in 
the blood of a common singing bird, the '' madwana ” or moruony/’ 
OopsychuB sauhfis (Linn.). The general features of this parasite 
resembled those of ff. cokmfeae, but with the impoxtaiit difference 
that all stages of its development were seen in the blood and no 
special forms were found in the internal organs. 

(3) Note on a Plasmodkm found in Bats*— A list of the species of 
Plasmodium hitherto found in bats is given. Two out of II specimens 
ot Vespertilio muricola were found infected with the parasites of bat 
malaria and the schizogonic cycle is illustrated in the plate. The 
following points are noted in connection with the parasite: — (1) 
Bacillary forms of the young parasite occur; (2) precocious division 
of the chromatin ; (3) constancy of six merozoites in the roseta ; (4) 
circular or ovoid-shaped gametocytes. The name P. mackiei is 
proposed for this parasite. The bats were infected with ectoparasites 
of the family Nycterobiidm. Nothing is knowm of the sporogony. 

(c) Heepetomoniasis. 

(263) Fantham (H, B.) & Pobtbr (Annie). , , The ' Slgnlleanee of 
Certain Natiiral' Flagellates of Insects in the Evolution,' of Btsease 
In ¥ertebrates»— JL Para^it. ' .■■1916. June* VoL' 2 . No, 4. 
pp. 149-166. With 1 table & 2 figs. 

In this paper the authors summarise the rosufi^^ of experiments 
which have been conducted by them for a number of years in order to 
ascertain whether certain of the parasitic Mastigophora, notably 
members of the genera Herpetomonas (or Leishmania-like bodies) and 
Grithidia (or bodies such as the forms which some trypanosomes 
assume in their development in the bodies of insects or in culture), 
when introduced into the bodies of vertebrates by ingestion of infected 
insects or by way of wounds or abrasions of the skin^ exert pathogenic 



Vol 4. No. 4.] 


Protozoology. 


147 


The flagellates used in these experiments comprise Herpetomonas 
jaoulum Leger^ parasitic in the gut of the Hemipteraiij Nepa cinerea ; 
H. stmtiornyiae Fantham and Porter, from the intestine of the Dipteran, 
Stmtiomyia chameleon \ H. pediculi Fantham, from the alimentary 
tract of Pediculus nestimenti ; H. culicis Novy and MacNeal, from the 
larvae and adults of the gnat, Culex pipiens ; and CfitMdm gerridis 
Patton, parasitic normally in the alimentary tract of the Hemipteraii, 
Gerris paludmn. 

The vertebrate hosts included representatives of the Pisces 
(stickleback, Gasterosteus aculeatus) ; Amphibia (frog, Rana tern- 
poraria, toad, Bufo vulgaris^ and newt, Molge vulgaris) ; Eeptilia 
(lizard, Lacerta vivipara, and grass snake, Tropidonohis natrix) ; Aves 
(canary, Serinus canarius^ sparrow, Passer domesticus, and martin, 
CJielidon urhica) ; and Mammalia, (dog, Cams familiaris, and mouse, 
Mils ^misculus). 

The insect flagellates were introduced into their respective verte- 
brate hosts either by inoculation or feeding. Blood films were made 
periodically during the hfe of the infected animals and smears of the 
internal organs at autopsy. 

The results of these experiments are best given in the following 
summary of the authors 

“ (1) Herpetomoniasis can be induced in various warm and cold-blooded 
vertebrates when the latter are inoculated or fed with herpetomonads 
occurring in the digestive tracts of various insects. The infection produced 
and the protozoal parasites found in the vertebrates resemble those of 
human and canine leishmaniases. 

“ (2) An infection can also be induced in certain vertebrates when they 
ate fed or inoculated with CritMdia gerridis, and both flagellate and non- 
flagellate stages occur therein, but no transition to a trypanosome was 
found. ' 

(3) The following Flagellata have been proved i>athogemo to warm- 
blooded vertebrates when the latter have been fed, or inoculated sub- 
cutaneously or intraperitoneally with them — Herpetomonas jueulum, 
K. stratiomyiae, H. pediculi, K. ctemcepMli, H. culicis, and GfitMdm 
gemdis. The hosts used were mice of various ages, dogs, canaries, 
sparrows and martins. 

(4) Herpetomonas jaculum and Orithidia gerridis hsive also been 

successfully fed or inoculated into cold-blooded hosts, namely, fishes 
(Gasterosteus frogs, toads, lizards {Lacerta vwipara) and grass- 

snakes (Tropidormiw 

(5) The disease induced may run an acute or a chronic course. ^ In the 
acute cases among our vertebrates the flagellate form of the parasite was 
the more obvious at death. In chronic cases, non -flagellate forms of the 
parasite were more numerous. 

(6) Natural herpetomoniasis of a pigeon has been recorded by Drs, 
Edm. and Et. Bergent in Algeria. This afloifls a parallel case with the 
natural and induced herpetomoniasis of mice as recorded by us. 

(7) The flagellate stage of Leishmania donovani in vertebrates is now 
known, and that of D. tropica in man has been known for some time. 
The links completing the evidence that a Leishmania is morphologically 
a ■ Herpetomonas- are ."thus complete. ■■■’■ We . believe ,, that leis|imaniases ' are - 

'.'invertebrate-borne herpetoraoniases,, and; ".-that these m.aladies have be'en:'' 
evolved from flagella, tes of invertebrates (especially^ herpetomonads of 
insects), which have been able to adapt themselves to lifein vertebrates, 

(8) 111 areas where leishmaniases are endemic an examination should 
be made of ail insects and other invertebrates likely ro come into contact 
with men or dogs or domestic vermin like rats and mice, in order to ascertain 
if these' invertebrates harbour heicpetomonads. _ Preventive ^ measures 
should be directed against snch invertebrates, especially arthropods. 
Further, it is likely that members of all eiasses of vertebrates, and 

(C329) 
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especially tliose members tbat are insectivorous, may serve as reseiyoirs 
for ieisbrnaiiia-ses, or as they sbould preferably be termed, berpetomoniases. 
Tlie vims may exist in sucb reservoirs in a very attenuated condition and 
so be, difficult of detection. From these sources the herpetomonads may 
reaeli man by tlie agency of ectoparasites or flies, especially siicli as are 
sanguivorous,” 


(d) Saboospokidiosis. 

(264) Cbawley (H.), The Sexual Evolution of Sarcocystis muris . — 
Proa Acad, NoiL Sci, PJiiladelpia, 1916. Jan. pp, 2-43. Witb 
4 plates comprising 93 figs. 

For tlie investigations described in tHs paper mice were fed witli 
the muscles of mice infected with Sarcosporidia, and killed at intervals 
varying from 1 up to 24 hours. The entire alimentar}^ canal was then 
removed and placed in an appropriate fixing solution (Hermann’s 
fluid, picro-acetic acid, or alcoholic-corrosive-acetic mixture). 

After fixation the small intestine was cut up into 25 to 30 pieces which 
were numbered, and selected pieces were then embedded in paraffin 
and sections cut. The best staining results were obtained with iron 
haematoxylin. 

Exfoliation of the intestinal epithelium, as first signalised by 
Eedmakx (1910), was noted to occur in varying degrees. 

The evolution of the Sarcosporidia within the epithelial cells of the 
small intestine is depicted semi-diagramatically in the series of figures, 
accompanjiiig the article, the greater part of which is devoted to 
a description of the evolution of the parasites as depicted in these 
figures. The rapid difierentiation and evolution of the sarcocysts is 
best described in the author’s own summary, which is as follows : — 

“ (1) The spores of Sarcocystis muris, ingested by a mouse, may reach 
the posterior part of the small intestine within one hour. 

(2) Invasion of the epithelium cells of the intestine may also take 
place witliin the same time. 

‘43) Upon reaching the lumen of the intestine, the spore rapidly 
undergoes changes. The nucleus becomes larger and more conspicuous,, 
and a distinct nuclear net becomes evident. The granules characteristic 
of the spore as it occurs in the cyst either disappear or become much less 
evident. Further changes, however, do not take place unless the spore 
gams an mtracehular situation. 

“ (4) The spores are sexually differentiated, but it does not appear to 
be possible, at the outset, to distinguish between the males and females. 

(5) Within the mouse cells the changes undergone by the males, or 
microgametocytes, begin to be evident at the end of 11 to 2 hours, 

“ (8) These changes are, first, a further increase hi the size of the nucleus 
accompanied by a further development of the nuclear net, and, second, 
degeneration and ultimate disappearance of the cytoplasm. The cell 
contours become rough and irregular, vacuolization occurs, the cytoplasm 
becomes reduced to two masses of debris lying at the ends of the nucleus. 
These finally disappear, the entire process usually being completed at the 
end of six hours. The microgametocyte is thus reduced to its original 
nucleus, which, however, is of approximately the same size as the original 
spore. 

(7) Conspicuous internal changes next take place, which modify both 
the morphology and chemistry of the parasite. They may be considered 
under three headings, but they ah take place more or less simultaneously. *^1 
“ (a) The chromatin appears to suffer a loss in actual bulk, but 
alters in stai nin g reaction from acidophil to basophil, M 

(b) From occurring in large irre^lar masses or distributed along 
the threads of the linin net in strips or hands, the chromatin m 
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reduced to granules whicli become progressively smaller and siiialleT 
and at the same time display a greater and greater affinity for 
eliroiiiatin stains. 

'\{e) These granules finally assemble in clusters around the 
periphery of the organism. 

(8) Tile next step is the solidification of these granular clusters into 

rounded, solid balls. These balls next elongate and become minute, 
thread-like bodies, which are the microgametes. This stage may be found 
ill mice killed from 9 to 18 hours after inoculation. It is very rare in the 
shorter of these two periods, but has apparently passed its acme at the end 
■of 18 hours. " "" 

(9) The females go through with their development side by side with 
the males, but there are no such conspicuous changes and the early female 
stages are mneh like the spore which has just entered the ceil. 

“ (10) In the course of a few hours, however, the females can be picked 
out, appearing as broadly oval cells, relatively shorter and broader than 
the original spores. The cytoplasm is all retained and assumes a rather 
dense alveolar texture. The nncieus shows no evident increase in size. 
The nuclear net does not develop as it does in the male parasite, but tbe 
chromatin concentrates into a single large karyosome which maintains an 
acidophil rather than a basojjhil staining reaction. 

(11) In the 6- to 15-hour periods, phenomena are seen which seem best 
interpreted by regarding them as maturation. Irregular chromatin 
granules appear in close association with the nuclear membrane. Later 
these granules pass out into the cyt;oplasm, and finally disappear. 

‘‘ (12) The mature female, or macrogamete, may be found in mice killed 
from 11 to 18 hours after inoculation. 

(13) Finally, in the 18-hour stages, macrogametes may be found which 
in some cases show minute, thread-like bodies upon their surfaces, and in 
others contain within their substances small solid chromatic bodies, one 
in each case. These appearances are regarded as warranting the inter- 
pretation that fertilization takes place.” 


(265) Crawley (H.). The Zoological Position of the Sareosporldia. — 
Proc. Acad. NaL Sci, Philadelphia* 1916. June. pp. 379-388. 

In this paper the author describes certain phenomena which have 
been observed to occur in the course of the evolution of the Sarcos- 
poridia, suggesting that they are in many respects very nearly related 
to the Coccidia. 

Following Doeleih’s (1911) classification of the Protozoa the 
Sarcosporidia are thus grouped as a sub-order of the order Coccidio- 
morpha (sub-class Telosporidia, class Sporozoa), and not among the 
Neosporidia as has been hitherto customary to classify them. 

The following is the evidence on which the author bases his theory : — 

Fantham (1913) in the case oi Sarcocystis colli speaks of two kinds of 
■spores. 

The author himself in the case ot Sarcocystis muris (see above Extract, 
No, 264) showed that the spores are differentiated into ma%s and 
females which quickly develop along their respective lines within the 
intestinal cells of the mouse ; fertilisation takes place but no stage was 
observed beyond the fertilised zygote. 

Ebbmaxn (1914) describes multiplication stages of a parasitic 
protozoan in the intestinal cells and tissues of mice killed some days 
after ingestion of spores. These are apparently derived from the 
zygotes. About the 45th day the parasite appears in the muscles. 

Neore (1907), and recently, the author himself have demonstrated 
that the faeces of infected mice are capable of infecting a clean mouse 
von; ingestion, ■’■',, 
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The history of the muscle stages is obscure. 

Negri (1910) found, in a rat killed 50 days after feeding, the smallest 
and youngest stage to be about 25 microns long. ^ These bodies, which 
he termed sporoblasts, divided repeatedly until the cyst became 
formed. 

Bertram (1892) describes similar stages in the evolution of S, tenella 
ill the muscles of the sheep. 

The author himself recently discovered single bodies and groups of 
2 and 8 sporoblasts in the case of S, tenella in the heart of the sheep, 
thus furnishing direct evidence that the sarcosporidian cyst originates 
from a single cell. 

The life-history of Sarcocystis muris may thus be divided into three 
portions, viz., (1) sexual development which takes place in the intestinal 
epithelium, (2) the obscure stage which follows, in which it is con- 
ceivable that it is the encysted zygote that infects the faeces, and 
(3) the stage which occurs in the muscles. 

The sarcosporidian “ spore ” is assumed to be the homologue of the 
coccidiomorphan merozoite, the sexual stages of both being alike. 
The multiplication products of the sarcosporidian zygote are supposed 
to be the honaologues of either the spores or sporozoites of the Coccidio- 
morpha. The spor oblast is not so easy to place. It may correspond 
to either the sporozoites or the trophozoites of the Coccidiomorpha. 
A knowledge of its derivation is necessary before this point can be 
determined. The sarcosporidian muscle stage seems to be homologous 
with the entire schizogonous cycle of the Coccidiomorpha. 

To account for the widespread occurrence of Sarcosporidia in purely 
herbivorous animals, such as sheep, the author suggests that a second 
host, a carnivorous animal, infects itself by eating the infected flesh of 
the former; the merozoites subsequently released in the intestine 
initiate the sexual cycle, and the encysted form is then discharged 
in the faeces. In the case of omnivorous animals, such as mice, the 
existence of a second host would appear to be unnecessary. 

(e) PiRORLASMOSIS. 

(26:6) Bmbi /(P.). La Firoplasmosi equina in Sardegna,. [Equine 
Piroplasmosis in Sardinia.] — Moderno Zooiatro* Parte Sci. 1916. 
Sept. 30* "V^oL 5. No, 9. pp. 225-233. 

This article is concerned with a clinical study of equine piroplas- 
mosis in Sardinia. The disease was discovered for the first time in the 
island by Baeucohello and Pricolo in 1908. It exists in an enzootic 
state throughout the island, especially in the provinces of Cagliari 
and Sassari, the one a fiat marshy district containing numerous ticks, 
and the other at a much higher altitude. 

The author refers to the studies of Nuttall and Stmcklaxb (1912), 
and of Carfako (1913) in Italy. These authors demonstrated that 
the disease may be produced by two distinct intra-corpuscular parasites, 
viz., the NiMMm equi and Babesia ccdmUi^ of which the former appears 
to be the most widespread. 

Bimbi nmintams that the disease in Saardmia, according to its clinical 
manjfestaticms, is wflhout.^cption'a^babefeli^'^^ 
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Caepai^o stowed ttat tte transmitting ticks in Italy were the 
RJiipicephalus bursa in the case of N, equ% and Margaropus anmdatus 
in the case of B, caballi. The author believes that the latter tick is the 
sole transmitter in Sardinia. 

The disease is seasonal in distribution and cases occur during the 
hotter part of the year, i.e. from May to September. Nuttalliasis 
on the other hand, according to Caepano, breaks out during the colder 
part of the year. 

Native Sardinian horses appear to possess a high degree of immunity ; 
at least clinical cases are never seen. All the cases of piroplasmosis 
observed occurred among imported horses, viz., Hungarian horses 
belonging to the various posts of mounted police {carabinieri). Cases 
nearly always occur singly. 

The disease invariably runs an acute or sub-acute course, 
characterised by high fever — ^up to 40*9"^ C. — ^lasting from five to eight 
days, after which the temperature falls to nearly normal. Other 
symptoms are marked icterus and nervous prostration, which, however, 
is never so serious as in the case of nuttalliasis, where paresis or even 
paralysis of the hind quarters may occur, Petechiae sometimes occur. 
The urine is slightly more highly coloured than normal, but it is never 
blood-tinged as in the case of nuttalliasis. Following on these acute 
symptoms the disease runs a benign course and always ends in the 
recovery of the affected animal. Chronic forms as in nuttalliasis are 
not seen. 

Quinine has given very good results in the treatment of the disease 
when administered in repeated small doses. Accordingly, about 
2’5 grammes of quinine hydrochloride dissolved in 10 cc. of sterile 
distilled water are injected subcutaneously two or three times a day 
for three or four days in succession and then once every two or three 
days. The drug is apparently very beneficial in shortening the 
convalescent period. 

On account of the blood destruction and anaemia produced by the 
disease convalescence is long, the anaemia lasting from 24 to 30 days, 
and hence the author recommends a long period of rest during which 
good nursing should be applied, accompanied by the administration 
of drugs such as cacodylate of soda and strychnine. 

(267) Markoff (W. N.). Plroplasmose und aiiderO' Mutparasitare 
Krankheiten der Haustiere am Balkan. [Piroplasmosis and Other 
Diseases of Domesticated Animals due to Blood Parasites in the 
B^]kms,]-Arch, f, Sch^s~ u. Trop.-^ 1916. July. Yol 20. 
No. 14. pp. 313-335. 

The author' s observations were made for the most part during the 
first Balkan Wars in 1912-1913 and during the year 1914 in the various 
places occupied by the Bulgarian Army. 

Equine Piroplasmosis^ 

The author first gives an account of the distribution of the disease 
in the Balkan Peninsula and from these facts he concludes that the 
disease originally came from Southern Eussia and spread down along 
the coast of the Black Sea over the Danube. It then reached the 
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Diibriiclja and later spread from the Black Sea coast towards Bulgaria 
and further south towards the Strandja Mountains into Turkey until' 
it came to Tschataklja. From this place it apparently spread over 
the Bosphorus into inmenia, Persia, and then towards the Caucasus 
until it came back again into Southern Eussia. 

A short description is then given of the reported occurrence of the 
disease in various parts of the world by different authors, together 
with the transmitting ticks. 

In the Balkans the only transmitting tick seen was the Dermacentor 
reticulatuSs which is also the vector in Southern Enssia, and it was 
observed that as soon as horses became covered with these ticks cases 
of piropiasmosis occurred. 

The causal agent appears to be of the type Piroflasma higeminum. 
At first no parasites could be seen in blood smears although the horses 
showed unmistakable symptoms of piropiasmosis. As in Biiutzer’s 
observations (1906) in Southern Eussia, it was thought that the disease 
w^as equine influenza. On further examination the parasites were 
found in the blood of several horses ; in one case as many as nine could 
be seen in among 26 red corpuscles in a field of the microscope. Several 
parasites could be seen laying free in the plasma. No organisms of the 
Farms type were ever observed, i.e., forms in which the elements axe 
arranged in the form of a cross. The majority were pear-shaped or 
conical, sometimes long-shaped elliptical, ring-shaped prismatic, and 
seldom spindle-shaped. In the case of the pear-shaped parasites 
growth was often seen to take place from the points and feom the 
broad ends, in the latter case then reminding one of a figure 8. The 
bodies lying &ee in the plasma had exactly the same form and appear- 
ance as the intracoxpuscular elements. The chromatin was very varied 
in form, size, quantity, and arrangement. It was very often seen free 
in the plasma and collected into masses. The parasites attained from 
one-thiud to one-eighth the size of the red corpuscles and lay in 
different parts of the corpuscles. 

In the case of two horses piroplasma-like structures destitute of 
chromatin were seen in the blood, for the most part free in the plasma. 
The margins stained rather intensely. The blood corpuscles in the 
case of these animals showed no changes except that there was 
apparently a marked leucocytosis. These animals had developed a 
temperature of about 1° C. above normal, which lasted from two to 
three days and then disappeared. The bodies were not then seen in 
the blood. The peculiar structure of the organisms was probably due 
to the individual resistance of the animals. 

Clinically, the disease was observed to be for the most part acute, 
seldom chronic, and in one case relapsing. The temperature at first 
rises 2“^ or 3^^ G. above normal and this febrile period lasts only a few 
days and the temperature then falls. During the febrile period other 
symptoms appeared such as general weakness, uncertain gait, and 
icterus of the visible mucous membranes, which are usually of a saffron- 
yellow colour. The icterus lasts from about 7 to 13 days, but in 
rare cases it may be absent. In severe cases petechiae appear. The 
pulse is weak and irregular and the respiration weak and accelerated, 
except in the case of lung complications. 

At Tschataldja following on a severe winter in which the horses 
suffered from scarcity of food the author noticed in later months 



VoL 4. No. 4.] Protozoology. 153 

(April, May, and June) complications in the form of subcutaneous 
swellings accoiiipaiiyiiig the disease. These were about the size of an 
egg to start with, but later reached a length of 50 to 60 cm. or more at 
tlieii* greatest diameter. As a rule they affected the breast and the 
sheath but sometimes the neck, chest, and the head. The} were cold, 
painless, and firm in consistence and lasted from about a week up to 
■one or two inontbs in some cases. Abscess formation did not take 
place. 

The alimentary tract was not affected. The nervous 'System during 
the febrile period is somewhat dulled and the animal often exhibits a 
somewhat uncertain gait. Change in the colour of the urine was only 
observed in two cases and in these it was only chestnut-brown, not red. 
The blood w’as pale and -watery looking. 

According to the author’s observations the disease lasts without 
complications from seven to eight days up to three weeks, and ter- 
minates favourably. In cases where the disease is not observed 
and the animals worked complications are often seen in the lungs and 
other organs. The mortality ranges between 5 and 12 per cent. 

On post-mortem examination the following changes are found: 
general anaemia accompanied by icterus ; in the peritoneal cavity , 
about a litre of serous exudate ; liver yellowish and slightly 
enlarged, friable ; spleen greatly enlarged, soft in consistence, and 
intensely congested on section; kidneys likewise show degenerative 
changes together with infiltration under the capsule. Stomach and 
intestines often show a diffuse inflammation. The thoracic organs 
are congested ; there is a serous exudate in the pericardial sac. The 
blood corpuscles show the usual anaemic changes. 

The author then gives a history of the outbreaks he has dealt with. 

The disease has to be differentiated from various poisonings, anthrax, 
equine influenza, and purpura haemorrhagica. 

The various methods of immunisation devised by Theiler, Garfaxo, 
and Bilitzer, respectively, are enumerated. 

With regard to treatment two or three injections of trypanhlue are 
recommended in severe cases. Otherwise medicines should be avoided. 

Bovine Piro'plasmosis. 

This disease, commonly kno-wn as Krtschan,” has been known in 
Bulgaria since the earliest times ; its etiology was first discovered in 
the country by Tatscheee (1893). It is found in every part of the 
country and during the Balkan war was seen by the author in Thrace, 
Macedonia, Turkey, etc. The disease is transmitted not only by 
Ixoies ricmus but by several other, unknown, ticks. 

Two types of parasites are seen in the blood. The majority appear 
to be of the type whilst the others, according to their 

size? resemble B. bigemmum. These differences have been described 
by Kxuth. Boikinofe found that the blood parasites of cattle 
affected with redwater in the mouiitains seemed to be much smaller in 
size than other known cattle piroplasms. 

The disease may be acute or ohronic and the symptoms correspond 
with those of redwater in other countries, 

Eeference' is, made to a redwater, of cattle discovered by Axoeloee 
in: the}Ehodope mountains, -This resembled .'the 'disease known as 
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Stallrot ” in Germany, Belgium and France. No piroplasm was 
found in the blood which, however, showed marked anaemic changes 
incliidiiig especially the presence of basophile granules in the red 
corpuscles. 

Piroplasmosis of Sheep, 

This also is known under the name of '' Krtschan ” or '' May disease.’^ 
It appears in the late spring and occurs in all parts of the Balkan 
Peninsula, causing great loss. Sheep imported from Eussia for cross- 
breeding purposes always succumb, 

Do'Ufine, 

A few cases were introduced into the country in horses imported for 
breeding purposes. The disease has now been stamped out. In the 
neighbouring countries, Serbia, Turkey, and Greece, the disease has 
always been unknown. 

The author gives a description of the symptoms observed and the 
difficulty in finding the parasite in the blood and excretions. 

Fowl Spirochaetosis. 

This disease has been observed by the author and described by 
others in Bulgaria ; it occurs in Eoumania, and apparently also in 
Serbia and Turkey. The transmitting tick is Argas p&rsicus. 

Successful results were obtained by treating infected fowls with the 
blood of an ass immunised with blood containing spirochaetes. The 
successful treatment of spirochaetosis by means of normal heterologous 
sera has already been described by the author. 

(f) Toxoplasmosis. 

'.(268) PiUMMBK (H. G.). Notes on the Genus Toxoplasma, with a 
Beseription of Three New Species.— Proa Roy Soc. 1916. Aug. L 
Series B, Vol. 89. No. B 616. pp. 291-296, With 2 plates, 
comprising 10 figs. 

Plimmer first contributes some general notes and a brief history of 
the literature dealing with the genus Toxoplasma since the organisms 
were first seen by Splehdoeb in 1908. He believes that they are more 
nearly related to the haemogregarines than to any other of the Haemo- 
sporidia. They axe generally found in the large mononuclear leucocytes 
and they give rise to very marked wasting and to considerable blood 
destruction. 

On account of the very fine, delicate and sometimes vacuolated 
nature of the protoplasm fixation is difficult, and the best method of 
fixing was found to be by means of the vapour of iodine dissolved in 
chloroform, as described previously* by the author [see this Bulletin, 
Vol 1, p. 282], 

In many of the organisms the nucleus is either broken up into 
granules or the cell gets filled up with granules w'hich take chromatin 
stains. These granules mhy ;be .the,. so-called infective granules, 
' 'such as have been descr%^ by 'Eev BPd.EAmEH in trypanosomes. 
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There is a tendency for the leucocytes whicli have become enormously 
enlarged owing to the invasion by the parasites to mass themselves 
togethei’s but no true giant cells are formed. Multiplication is effected 
ordinarily by longitudinal division. The nucleus first enlarges, 
then becomes rod-shaped, later of a dumb-bell shape and eventually 
the daughter nuclei are formed, the cell having already begun to divide. 
No flagellated forms have been seen. Many attempts at cultivation 
ill various media were made but none were successful. The varieties 
described were found in the following animals in the course of post- 
mortem examinations of animals which had died in the Zoological 
Gardens, London. 

“ (I) Fossa {Oryptoijroeta ferox), from Madagascar. 

“ The animal was very wasted. Both pleural, peritoneal, and peri- 
cardial cavities contained a quantity of blood-stained fluid. The kings and 
kidneys were very congested, and there was a layer of lymph on the under- 
surface of the diaphragm. The blood was extremely anaemic and contained 
many poikilocytes and nucleated erythrocytes. A few toxoplasmas were 
found in the blood ; many were found in the blood from the lung, and in 
the pleural and peritoneal exudation, and in the bone-marrow. Few were 
found free ; nearly all were contained in the large mononuclear leucocytes, 
often a great number, as many as 36, in a single leucocyte. The leucocytes 
were very much enlarged, and their protoplasm was extremely thin and 
delicate, many being ruptured in the preparation of the fllm, even with 
the greatest care. The nucleus of the leucocyte invariably showed signs 
of hyperchromatosis, often very marked. The nucleus of the parasite 
was often broken up into granules, or chromidia, but many showed the 
single dot form with a clear area around. Sometimes the Toxoplasma was 
found in the nucleus itself. Bchizonts were found in the bone-marrow in 
various stages up to the apparent breaking \ip into merozoites. Occasionally 
the parasites were found in the pol 3 mucle*ar cells in the bone-marrow ; this 
was possibly a phagocytic process, as the shapes of the ingested parasites 
were much altered.” 

The organism varied from £ to 8 microns in length from end to end 
and from 1*4 to 2*5 microns in breadth at the middle. 

(II) ■ Blue-tailed Fruit Pigeon {Carpopliaga cominifha)^ from the Aru 

. ' Islands. ■ ■ ■ 

“ Died in an emaciated condition. The lungs were very congested, and 
contained a very large quantity of exudation. 

There was some bloody fluid in the body cavity. Very few parasites 
were found in the blood, but large numbers were present in the blood and 
exudation from the lungs. Some were found free, but they were mostly 
contained in the large mononuclear leucocytes. These cells had undergone 
more destruction than was the ca.se in the fossa, and the blood was extremely 
anaemic. The nucleus of the Toxoplasma wm generally single Md definite, 
and was not broken up into granules. A few were found in the bone- 
marrow, but none showing definite schizogony.” 

The length varied from 3 to 8 microns and the breadflli from 2 to 3 
.microns.' 

(III) Say’s Snake (OoZim^er from Mexico. 

‘‘The snake was very wasted, and,. its blood, which' was very anaemic, 
contained. ' a few haemogregarines. , The- lung was ■ pneumonic and full of 
'', e;xucl.ation';'Ahe, liver was sm^all,. and p-ale. , Toxoplasmas . were found in 
small numbers, in.' the' exudation,.- nf th,e ,'lun,g, and' in enormous numbers 
,'in,:,the ' liver a," few'.'smgle -'ones,- in--the .blood.’-’,' - . - 

The.'P'rganismvaried, '-from'''?.'- to-' lO'-'-mierons' in 'length and from 3 to 6 
microns ih, , breadth. ^ - .The : 'measurements were .made on fresh unfixed 
.'organisms. ■ - 
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In an acklendnin the author states that since this pa..per was sent for 
publication he has found toxoplasms in another bird, a Pied Bush Chat 
[Pmtincola caprata) from India. They were found in the blood and 
exudation from the lungs, which were inflamed and oeclematoiis, and 
in the mononuclear leucocytes as before. Further early stages of 
schizogony were found in the large endothelial cells in the lungs* 

(g) Trypanosomiasis. 

(269) Bouin. Trypanosomiase des dromadaires au Maroc oecidentaL 
[Trypanosomiasis of Dromedaries in Western Morocco.] — Rec, 
Med, Vet, 1916. Aug. & Sept. Vol. 92. Nos. 15 & 16 . 
pp, 463-466. 

In this short paper the author describes a disease which apparently 
has not hitherto been identified in Western Morocco, and which was 
found in dromedaries in the district of Marrakech. 

The disease is well-knoTO to the natives under the name of ''El 
Debab ’l and is considered fatal. The symptoms presented and the 
microscopical characters of the causal organism lead one to believe 
that it is almost certainly identical with the " El Debab ” desciibed 
by the brothers Serg-ent in Algeria. Cross immunity tests would, 
however, be necessary to support this conclusion. 

Symptoms. — ^The disease runs an essentially chronic course, the 
symptoms being those of a slow and progressive anaemia. To com- 
mence with the affected animals show no visible symptom, the appetite 
being kept up and condition good. This preliminary period seems to 
last a long time. One of the first noticeable symptoms is lessening of 
the appetite and reluctance of the animal to work. The loss of 
appetite is gradual and the animal loses condition until it presents a 
markedly emaciated appearance ; the coat is rough. One repeatedly 
notices petecMae on the conjunctiva. 

The first dromedary found affected was in this condition of extreme 
debility* Microscopic examination of the blood shoived an extra- 
ordinary number of t^panosomes. Trypanosomes were found in the 
case of two dromedaries out of four belonging to the same proprietor. 
These cases/however, did not show any sign of anaemia but had good 
appetites, normal mucous membranes, and well preserved condition. 

These three cases were examined after an interval of five months ; 
the latter two did not manifest any external symptom and continued 
at work. The first case had been sent out to grass and had become still 
further emaciated ; this animal was about twelve years old. The other 
two were from five to six years old. 

The author believes that this trypanosomiasis is thus a disease which 
rims a very slow course since a dromedary which presented serious 
symptoms was found after five months, interval to be in an almost 
identical condition and two other cases, which had been carriers of 
trypanosomes for at least five months, did not show any morbid 
symptom. 

Causal agent. — ^The trypanosome is found by direct examination of 
the blood of affected animals and is very abundant during the crisis. 
Morphologically it resembles T. soudanense. When examined in the 
''■"'TOm'''statb'''ihis:i^h .wriggling movements, but 
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scarcely any translatory movements. It shows after staining a fairly 
short flagellum^ some granules and a pretty large and distinct 
cen.trosome. 

In comparison vdth T. marocanum of the horse it is as a rule longer 
and thinner, and its flagellum is longer. These distinctions however, 
are not sufficient to enable one to difierentiate the two by simple 
microscopical examination. 

Inoculation experiments were only carried out on the dog, which 
was found to be very sensitive. A dog thus inoculated intravenously 
showed a fairly large number of tryp)anosomes in its blood 27 hours 
after infection. Except for a slight loss of condition the animal vras 
ill good health five months after inoculation. Trypanosomes were 
revealed in the blood almost every day during the first two months ; 
afterwards the trypanosomes appeared at longer and longer intervals 
and were less and less numerous. During the fourth and fifth months 
after inoculation they could only be found five times at intervals of 
from three to four days. These re-appearances always corresponded 
-with rises of temperature. No symptom was presented except dullness 
during the crisis. 

The author suggests that these very chronic symptoms indicate a 
feeble virulence of the trypanosome and hence the antiseptics hitherto 
employed in the case of other blood diseases might with advantage be 
tried. 

(270) Chalmeks (A. J.) & O’Earrell (W. E.). Measurements of 
Dutton & Todd’s QdmyizsttdXri oiTTypanosoma gamh^^^ Button 
1902.~-JL TfOf. Med. & Hyg. 1916 . Aug. 15. Vol. 19. No. 16. 
pp. 189-194. With 1 plate, comprising 7 figs., & 5 charts. 

In 1914, with reference to the study of trypanosomes in the Ehar- 
toiim laboratories, the authors published a short note in which the 
following conclusion appeared There being no data, that we know 
of, to compare these strains with T. gmnbiense, Dutton 1902, we are of 
the opinion that, at all events provisionally, it would be safer to keep 
the name T. casteUardi Kruse 1903 for these strains until more light is 
thrown upon the complicated problem of: What is Trypanosoma 
gambiense Dutton 1902 

The authors have been able to procure from Tonn some of the 
original slides which Dutton and himself prepared^rom a rat inoculated 
with their original strain in the course of their expedition to Sene- 
gambia, the report of which was published in 1903. The authors have 
taken measurements of these trypanosomes, and these would be as 
follows, the organisms being arranged according to Bruce’'s three 
groups “(1) Stumpy : 13 to 21 microns, 10*2 per cent. ; (2) Inter- 
mediate : 22 to 24 microns, 28 per cent. ; (3) Large : 25 microns and 
mpwards, '61*8 per cent. ' y 

These measurements are compared with those given by (1) Dutton 
for the original strain, (2) Bruce fox the Uganda strain, (3) feERHENS 
and Eantham for the Congo strain, (4) the authors for the Lado strain, 
and also (5) with the strain met with in 1915 by da Costa and others 
:'in 'the'Tsland of ■.■Principe, a' strain which they stated removed itself 
sensibly from the classic form.” The authors conclude as follows : — 

.' ■■ “ ..Weuow consider t.h'at the measurements given above afford sufficient 
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eiiclence to conclude tliat the causal agent of sleeping sickness in Uganda,, 
tlie Congo, tlie Lado of the Anglo -Egyptian Sudan, Principe, and the 
UamMa belong to one and the same species, viz., gamUense Dutton 
1902 .*'^ 

(271) Duke (H. L.}. Trypanosomiasis in Northern Uganda.— -J?. of 
Hygiene, 1916. Sept. VoL 15. No. 3. pp. 372-387. With 1 
map. 

Some alarm was apparently caused by the discovery by Reford 
(January 1914) in the blood of a dog, which had passed through the 
Masiiidi fly belt of Northern Uganda, of a trypanosome showing 
marked morphological resenihlance to the human parasite, the so-called 
T. fhodesiense. Miss Eobertsok, who had carried out a series of 
investigations in connection with cattle trypanosomiasis in this region 
in 1913 and on no single occasion found any evidence either in fly, 
experimental animals, or cattle of the existence of a trypanosome of 
the brucei group, expressed her agreement with Reford’s view as to the 
affinities of the organism to the Rhodesian trypanosome. It was thus 
concluded that this organism had been introduced into the fly belt 
during the intervening three months or so. 

from a history of the movements of herds in this Province, 
Robertsok also inferred that the 10 per cent, infection of the morsitam 
throughout the fly belt, and the cattle trypanosomes infecting about 
12 per cent, of stock and causing great havoc in the Buruh and Eafu 
country, separated from the fly belt by the Eafu river, were originally 
derived from the South, and had been introduced within comparatively 
recent years. In her fly feeding experiments mixed infections with 
T. femnm%^T, mm, and T. imiforme were obtained and none of the 
flies on dissection were found to harbour the full developmental cycle 
of the bnicei-like organism described by Refoed. 

Duke disbelieves this view that the trypanosomes responsible for 
the disease in cattle, the free-flageilated bnicei~lik^ organism, and 
the infection of the fly and game of the belt are the result of a relatively 
recent introduction. It is inconceivable that a large area of very 
sparsely populated bush country thick with game and morsitans 
could remain free from trypanosomes. It is also impossible to 
difierentiate trypanosomiasis from other diseases such as rinderpest 
and babesiasis by means of enquiry among the natives, the experience 
of the veterinary officers of the Protectorate being that the same terms 
might cover any of these diseases. Further, infections with such 
trypanosomes as P. mmm, P. mvax, and T, tmiforme do not necessarily 
' involve a fatal result. 

The author regards the great fly belt which forms the northern limit 
of the Bumli-Eafu cattle country as a permanent source of all the 
trypanosome species found in the country and believes that infection 
might be carried from this belt across the Eafu River into Central 
Buruli either by the so-cafled following fly ” accompanying game 
or traffic, or by the passage of infected animals, game or cattle. 

The author then summarises the results of the investigatiohs Which 
he carried out between May and September 1914 in the Masindi 
morsitans belt and in the other tsetse districts of the Northern Province 
in order to determine the distribution of the fcmcei-like organism. 
In very numerous fl[y feeding experiments in the Masindi belt T. feomm . 
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nanmn^ vimx, and imiforme were frequently recovered and it was found 
that 0“95 per cent, of the wild morsitans were infected with the hnioei- 
like trypanosomes. On every occasion where a positive salivary gland 
was seen in a fly “ T. brucei ” developed in the animal fed upon and 
dogs also always showed the characteristic symptom of keratitis. The 
blood of game shot in and around the fly belt when inoculated into 
clean experimental animals showed a 6*6 per cent, infection with 
“ T. brucei.'^ 

In the other districts (Ngussi Eiver, region of Tonya peninsula and 
shore of Lake Albert, Chopi, Victoria Nile, and Bngnngu region) other 
species of Glossina were examined {G. palUdipes, G. palpaUs, G.fusca) 
and similar results were obtained. 

The author believes that these “ facts show^ that a trypanosome of 
the bnicei group is widely distributed throughout the southern part of 
the Northern Province, probably indeed whenever G. morsitans and 
paUidipes are found,” and that '' speaking generally wherever cattle 
are exposed to the bites of tsetse especially of the above two species, 
they sooner or later sicken and die out.” Also, the discovery of this 
trypanosome showing a close affinity to the organism recently isolated 
from naan in South Africa need not cause undue alarm. 

In addition, the examination of the natives within this fly belt where 
the morsitans vvas shown to be infected with the hum organism in 
the proportion of 0*6 per cent, revealed no sign of any form of 
trypanosomiasis, acute or chronic. 

(272) VAN Saceohem (R.)- Contribution a r§tude de la transmission 
du Trypanosoma CazalhouL [The Transmission of Tnjpanosmna 
cazalboui.] — Bull. Soc, Path, ExoL 1916. Oct. Vol. 9. No. 8. 
pp. 569-573. 

Trypanosomes can be divided up into three categories according to 
their modes of transmission: — (1) those which seem to become pro- 
pagated under natural conditions, exclusively by means of Glossina, 
such as T. brucei-pecaudiy congolense-dimorphon, rhodesiense ; (2) tbose 
which are mechanically transmitted by other species of blood sucking 
insects — Tabanus, Haematopota, Stomoxys,*— such as T. evans% and 
T. equinumi (3) those which are capable of being propagated in- 
difiexently by means of Glossina or other blood-sucking insects. 

T. mzalboui belongs to this third category. Its evolution in the 
body of the Glossina is quite different from that of trypanosomes 
restricted entirely to Glossina ; instead of infecting the whole digestive 
tract it produces only a direct infection localised to th e proboscis. 

The experiments of Bouefabb and Pecaud, Eottet and Roubaub 
have demonstrated the transmission of T. cazalboui hj means of 
Stomoxys in the disease known as Souma, and in JErytisjea and the 
Eg 3 rptian Soudan cases of this disease have been observed where no 
Glossina' kkmown to- exist. ' ■ 

The author himself has made a number of observations on the 
transmission of a trypanosome which he has named T, mmlbmi.,.rsx. 

: 'pigritia ■ in. the Zambi district. This trypanosome is cMefly dis- 
tinguishaMe from the ordinary form of 2\ on account of its 

: ' beingdess' motile* ' ■ In this district cases' of trypanosomiasis due to the 
■ parasite, have been observed ,in herds situated ' in- districts where, no 
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Glossina is known to exist and in places in tke interior of the country 
far away from a river, in a region which is not wooded. The first 
cases appear each year towards the month of November, and after the 
month of May no fresh cases are found. The period of danger thus 
coincides with the rainy season and during the dry season no fresh 
outbreaks occur. 

It was observed that the first cases of trypanosomiasis coincided with 
the appearance of a Haematopota {H. ferturbans Edwards), that the 
places where herds became infected, viz., the neighbourhood of papyrus 
marshes, harboured this insect and that it did not exist in places where 
the herds remained healthy. Trypanosomes in a living condition were 
also found in the intestinal tract of E. ferturbans captured on aniTnala 
infected with the above species of trypanosome. This insect is found 
on cattle and horses md fixes itself preferably on the belly and between 
the tMghs, the bite be ng extremely painful. The author believes that 
tip inspt is the principal propagating agent of T. cazalboui var. 
pigritia in the Zambi district. 

(273) Velu (H.) & Eveaud (R.). Trypanosomiase des chevaux du 
Maroe. Infestation d’un jeune chien par I’aHaitement. [Equine 
Trypanosomiasis in Morocco. Infection of a Milk-Sucking 
Pwg.]—Bull. Soc. Path. Ezot. 1916. Oct. Vol. 9. No. 8. 
pp. 667-568. 

The author refers to the works of Nattah-Lakeibe and Lab- 
FEANcm on the excretion of trypanosomes by means of the milV of 
infected females. 

The following case is recorded. Five days after giving birth to three 
pups a hitch wp infected subcutaneously with 20 ce. of the blood of a 
goat infected with the trypanosome affecting horses in Morocco. A rise 
of temperature took place on the third day after injection, and a few 
ppasites appeared in the peripheral blood on the 14th day ; they then 
disappeared hut became very numerous again about a month after- 
wards, and then again for about 15 days before the animaFs death, 
which took place on the 66th day after injection. 

One pup was allowed to suck its mother, while the other two were 
taken away 14 days after birth ; these two grew up normally. The 
first, however, when about two months old seemed to have become 
sttmted in growth and dull, and then gradually became more and more 
emaciated. When three months old it became affected with con- 
junctivitis and then keratitis of the right eye. On examination of the 
blood a few days afterwards a few t^anosomes were fmmd which 
became more and more numerons until the animal’s death at the ag.e 
of three and a half months. 

(274) Hintze (K.). Versnche zur Immunisierung gegen Trypano- 
someninlekfion. [Experiments on Immunisation against Try- 
panosomiasis.]— Zeiisci^r. /. Hyg. M. InfeUionskr. 1915. Oct. 26. 
Vol. 80. No. 3. pp. 377-398. With 14 tables. 

The author refers to the experiments of Beaxin and Teichkakn 
(1912), who first attempted to vaccinate the small laboratory animals 
by means of dried powdered trypanosomes and claimed to have 
established an immunity against Subsequent trypanosome infection. 
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ScHiLLiNGi at about the same time claimed to have produced immunity 
by vaccinating with trypanosomes obtained from rats’ blood and killed 
by means of a solution of tartar emetic (1 in 700). 

The author himself has performed a number of testSj in some cases 
with dried trypanosomes and in others with a vaccine obtained from 
infected animals. 

(I) Ex 2 )erments with dried mgana vaccine . — The strain utilised for 
these tests was obtained from the Hamburg Tropical Institute and was, 
carried on in white rats, in which it regular^ produced death on the 
fourth clay. Shortly before death the rat was bled and about 10 cc. 
of a 3 per cent, sodium citrate solution mixed vdth the blood. In 
order to obtain a firm deposit of red corpuscles a few drops of rat-blood- 
iiiiniuiie rabbit serum were added, and the overlying turbid fluid 
was decanted off and centrifuged. This fluid contained nearly all the 
trypanosomes. After centrifugation the trypanosomes collected 
together in a solid white film above the few” remaining red blood 
corpuscles and they^ could be easily gathered by means of a capillary 
pipette containing a little salt solution. The trypanosomes were then 
placed in a small Achat mortar and dried in a Lautenschlager air 
apparatus, care being taken that the temperature did not exceed from 
38"^ to 40° G, It was thus ensured that substances very* sensitive to 
heat, such as ferments, were not destroyed. The trypanosomes were 
then crushed into a fine powder and used for inoculation on the same 
or on the next day. It was not possible to obtain more than 0'05 
gramme of this material from one rat. 

The vaccine was made by emulsifying this powder with a little salt 
solution and it was then injected intraperitoneally. Infection with 
virulent blood was performed by injecting subcutaneously in the back. 

Tests w^ere made on rats, guinea-pigs and rabbits ; the results of 
these experiments are recorded in tabular form. The dose of vaccine 
injected, number of doses administered, and the interval betw^een 
attempted immunisation and subsequent infectioii with virulent blood 
were graded in the various series of tests and control animals ivere 
utilised in each case. 

In the case of rats it was found that small quantities of vaccine had 
no influence on the course of the disease. It was only after the employ- 
ment of about 0*2 gramme of vaccine and infection after five days that 
the parasites appeared a iew^ days later in the blood than in the case of 
the control animals and life was prolonged a few more days. Larger 
doses did not appear to have any greater effect and in the case of an 
already infected animal vaccination had no influence on the course of 
the disease. No animals withstood the infection. 

In the case of a guinea-pig a certain amount of resistance seemed to 
be developed which, however, was not sufficient to prevent infection. 
The net result, was 'mL ; 

Laveran and his co-workers maintain that the dry vaccine contains 
a toxin. The author found that guinea-pigs became considerably 
emaciated after intrapexitoneal injection of the pow'der and before 
infection with virulent blood. The spleen, moreover, became enlarged 
as is always the case in trypanosomiasis. 

Rabbits, vaccinated even with comparatively large doses of dried 
trypanosomes, wasted and died as in the case of control animals 

(0329) 
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altboiigli, as is invariably tbe case in nagana in tlie rabbit, tbe parasite- 
could only be demonstrated by inoculation of mice. 

(II) Experiments with dried spleen pulp. — The spleen of rats infected, 
with nagana is always extraordinarily enlarged and numerous trypano- 
somes in all stages of disintegration can be found in it. Eats’ spleens.' 
are very suitable for immunisation tests. In guinea-pigs the spleen is. 
always enlarged but it varies considerably in size and weight, (0*3' 
grammes to 13*7 grammes). In rabbits changes in the spleen are less- 
obvious (0*6 to 4*3 grammes) and one comparatively seldom finds, 
parasites in it. 

The vaccine was prepared in the same way as the trypanosome' 
powder by trituration and drying in an air apparatus, and them 
emulsified in a little salt solution. 

{Ila) Rat spleen vaccine. — ^When comparatively large doses were 
employed guinea-pigs acquired a certain degree of immunity against 
the infective organisms, but this, however, only in one case was- 
sufficiently powerful so that the animal never showed parasites in its 
blood and was living after nine months. Eabbits were again left 
quite unprotected by the vaccine. 

In the case of guinea-pigs vaccinated with nagana rat spleen and 
infected subsequently with mal de caderas no protective action was 
observable. 

No immunity was produced in rats. 

{Ilb) Guinea-pig sjiZeen.— Trypanosomes appeared in the blood of a. 
guinea-pig a few days after infection and after remaining a few days 
gradually disappeared and then re-appeared after a shorter or longer 
interval ; during this interval the animal was killed and the dried 
spleen used as a vaccine, in some cases alone, or combined with serum in 
others. This treatment had apparently no effect on the course of the 
disease in guinea-pigs, while in the case of rats only a slight influence- 
was observable. 

{He) Rabbit spleen. — ^When injected either in the form of expressed 
fluid or in the dried form this gave no results. 

(Ill) Experiments luith liver. — Eat and guinea-pig liver had no- 
visible influence. 

(IF) Experiments with guinea-pig and rabbit sera.— Serum was ob- 
tained during theiirst parasite-free intervals, and experimental animak 
were infected at the same time or a few hours after immunisation.. 
No influence on the course of the disease was observed even when very 
large doses of serum were injected when infection had already resulted., 

“The conditions of trypanosome immunity are apparently very 
uncertain as all strains do not appear to be of the same value for 
producing vaccine (Schilling).” 

With the strain at the author’s disposal no lasting immunity could 
be conferred on an animal. Perhaps better results might have been 
obtained by the employment of larger doses. It appears that in 
protozoan diseases very large doses are necessary to produce any sort 
of immunity and the author believes that the production of such very 
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(275) Hoffmann (G. L.). Ghemotlierapeiitisclie Studieiiiber ile intra- 
fenose ferwenduBg von Antimontrioxyi M experimentellea 
Trypanosomeninfektloiien. [Chemico-Tlierapeiitical Studies on 
the Intravenous Administration of Antimony Trioxide in Experi-" 
mental Trypanosomiasis.] — Zeitschr.f. Hyg, u, InfeMionskr. 1915. 
Aug. 18. Vol. 80. No. 2. pp. 261-279. With 6 tables. 

Eefexence is made to the earliest use (1907) of antimony compoimdsj 
especially tartar emetic, and later of their employment in coniunctioii 
with arsenic compounds such as atoxyl. 

Moegeneoth, who studied the use of a large number of antimony 
compounds, came to the conclusion that they had a more pronounced 
trypanocide action than the arsenic compounds. Later observers 
also found that sodium and potassium antimony tartrates exert a 
specific action on T. hnicei, causing its disappearance from the peri- 
pheral blood a few hours after injection. 

A systematic study of the various antimony preparations with 
reference to their practical value has been made by Kolle, Haetoch, 
Eotheemundt, and Schueemann (see this Bulletin, 1914, VoL 2. 
Extract 46). These authors found that only the trivalent antimony 
compounds possessed a pronounced trypanosomicide action, but at 
the same time they exhibited a very marked toxicity. The pentavalent 
antimony compounds on the other hand were neither chemico- 
therapeutically active nor pronouncedly toxic. 

An exception to the rule that trivalent compounds were markedly 
toxic was found in the case of the trioxide of antimony ; the last named 
authors found that this compound was almost atoxic for mice, rats, 
and, to a great extent, for guinea-pigs. Comparatively small doses, 
however, in cases of infection with T. brucei led to a permanent sterili- 
sation of the blood in experimental animals. In the chronic infections 
produced by T. equiperdum and T, gambiense the treatment had to be 
repeated in order to produce durable results. The very favourable 
relation between the minimum curative dose and the maximum 
tolerated dose demonstrated, in the ease of nagana in mice, that the 
trioxide of antimony possessed the largest chemico-therapeutical 
cG-effiicient of all the antimony compounds. 

It was found that, contrary to what was the case in mice, rats and 
guinea-pigs, antimony could not he administered intramusculaiiy 
in an oily suspension to other animals, especially dogs, rabbits, 
and monkeys, on account of the severe abscess formation it produced. 
In these animals the compound had thus to he administered 
intravenously and according to the experiments of Kolle and Ms 
co-workers it was found that one or two injections of small doses 
of the trioxide in normal saline solution thus produced curative effects 
in nagana, as well as in dourine, in rabbits. On account of the fact that 
the heavy trioxide quickly precipitates in saline solution it might 
produce dangerous effects owing to the formation of emboli. 

Hoffmann then details his own experiments on the employment of 
antimony trioxide. He employed as media for the suspension of the 
compound sterile solutions of gum arabic and of sugar. As the' xestdh 
of a series of experiments it was found that the best medium consisted 
of ::a ,mixture;mi E , solutions :■ .■■■the ' $ympm simplex of the Swiss 
,, Pharmacopoeia', ■containing 7*50 per cent, of the gum was found to be the 
; ■most suitable concentrationior holdingdh heavy trioxide in suspension,. 

(C329) ■ "' ■■■■ " ■ ' 
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Numerous tests on experimental rabbits stowed that tMs suspension 
meiiiim producecl no toxic effects when administered intravenously 
in such quantities as would be employed for treatment with the 
tiioxide. 

As a rule the strength of the emulsion was calculated so that 1 cc. 
contained 150 mg. of Sb^ O 3 . The latter was triturated in a mortar 
with the solutions and "autoclaved ( 120 ° C. for 15 minutes). Just 
before intravenous injection the emulsion was warmed for a couple of 
iniiiiites in order to expel air bubbles. 

Experiments in order to determine the toxicity when administered 
ill this medium showed that considerably larger amounts could be 
tolerated than when administered in salt solution. 

Effect on rabbits infected with nagana. — Babbits were infected sub- 
cutaneously with nagana infected blood. When clinical symptoms 
had set in, as evidenced by the local lesions such as swelling of the penis 
and testicles, conjunctivitis, loss of hair, oedema, and swelling of the 
extremities, and the blood was demonstrated to be infective by mouse 
inoculation, varying doses of Sb^ O 3 were administered intravenously. 
The blood was afterwards tested at various intervals by mouse inocu- 
lation. It was very clearly brought out by these experiments that 
even as small a dose as 23 mg. of Sbg Og per kilo, body weight 
produced a lasting cure ; some of the animals were kept under obser- 
vation up to eight months afterwards. The clinical symptoms dis- 
appeared almost immediately after the injection. A few animals that 
died in the meantime could not be said to have died from antimony 
poisoning as it was shown that up to 100 mg. per kilo, could be 
tolerated. 

Effects on dmrine-infected ra 66 iif 5 .— Babbits were infected sub- 
cutaneously and, as in the preceding experiments, when about a 
month afterwards decided local lesions appeared, varying doses of 
Sbg Og were administered intravenously. It was found that a single 
intravenous injection of about 30 mg. Sbg Og per kilo, produced a 
permanent cure, as in the case of nagana. Dourine, however, owing 
to its chronicity is more difficult to influence. 

The author thus confirms the opinions of Kolle and his co-workers 
that Sha Og possesses a very powerful therapeutic action as a 
trypanocide. 


PABASITOLOGT. 

(276)' Theiler" (A.) & Eobertson ,(W.). Investigations into the' Mfe* 
History of the Wire-Worm in Ostriches. — Union of South Africa, 
Dept of Agric, Srd and 4th Reports of the Director of Veterinanj 
Research. 1915. Nov. pp. 291-346, With 9 plates, comprising 
22 figs. 

In these investigations a detailed study was made of Trichostrongylus 
douglasi (Gobbold), which infests the proventriculus of the ostrich. 
This parasite causes considerable losses among young ostriches and is 
thus of great importance economically to the ostrich breeder. The 
morphological changes occurring in the larva, in its two free-living 
stages, and in its three parasitic stages, together with those of the adult 
worm are given. The bionomics of the worm are also dealt with at 
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The influence of parasiticides and disinfectants was tested on (a] 
mature larvae, (6) adult worms when removed from the stomach, ,(c) on 
the worms and the mucus (stomach coat) covering the surface of the 
wire- worm infected stomachs, and (d) on the wmrm in the stomach of 
the ostrich. A long series of drugs were thus examined and their effect 
in vilfo determined and the following drugs were tested by adminis- 
tration to infested ostriches : — (1) Carbolic Acid, (2) Slaked Lime and 
Sal Ammoniac preceded 24 hours earlier by a bottle of paraffin, (3) 
Thymol, (4) Beta naphthol, (5) Santonin, (6) Kamala, (7) Flores koso, 
(8) Liquid Ammonia, and (9) Carbon Bi-Sulphide. ^ 

It was found that '' the results of the drenching experiments wdth 
drugs whose parasiticidal action is without doubt when tested in mtro 
were but shghtly effective or totally inefieetive when given to the bird. 
Although it seemed to he possible to check the laying of eggs for a short 
period yet only in rare cases could a permanent decrease of eggs be 
noted pointing to a decrease of female worms. From the description 
given of the habitat of the wmims in the glands, under the surface of 
the mucus layer, such disappointing results were not unforeseen and 
belong to the practical knowledge of the ostrich breeder.” 

The following practical deductions for the rearing of ostriches free 
of wire- worm are drawn up : — 

(1) An ostrich, once infected with wire-worm, will remain infected for 
a long period, perhaps for years, and during this time it will he a constant 
source of infection of the pasture on which it drops its faeces. 

“ (2) There is as yet no treatment which with certainty will expel all 
wire-worms from an ostrich, and to judge from the position of the wire- 
worm in the glands and mucosa, it is not likely that such will be found. 

“ (3) Once a pasture or a run is infected with wire -worm it can remain 
iiifected for a long time, both eggs and larvae maintaining the infection. 

“ (4) The fresh droppings are not infective, and only become so after a 
while, which is shorter in hot weather and longer in cold weather, 

(5) Only the species ostrich can act as a host for the worm. 

“ ( 6) Ostriches can stand an enormous infection of wire-worm, provided 
they are well fed (feed both worms and birds). 

“ (7) Ostrich chicks do suffer from wire-worm infection even when well 
fed, and may succumb from larval infection, viz., before the larvae have 
reached the adult stage. 

'‘ (8) By means of worm-cultures made from droppings of the bird, it 
can be detected whether a bird is infected with tv ire -worm. This culture 
can be made in a simple way by placing the fresh droppings into a wine 
glass, covering it with a suitable lid to prevent evaporadon of the moisture. 
After a few days the larvae can be seen crawling on the wall pi the glass 
and can be recognised by the naked eye. Their number present gives an 
indication to what extent a bird is infected. 

“ From these notes it roust be concluded : — 

‘‘ (1) That wherever ostriches have been running the pasture is infected, 
and wherever the pasture is infected the birds will be so too. 

“ (2) It is accordingly not advisable to rear young ostriches on ground 
where old ostriches have been running and feeding. 

“ (3) In the case of old infected ostriches but little can be done except 
to dose them with drugs as hitherto applied (carbolic acid, slaked lime, 
sal-ammoniac, etc.). Grood feeding is essential, 

(4) On ostrich farms where clean ground is ilo longer available, clean 
jrans for young birds can be prepared and the birds can be reared in such 
runs until they have reached the age when wire -worms are no longer so 
dangerouB to the birds. The cleaning of the ran is best carried out by 
removing the' surface of the ground to the depth, of about three inches. 
..Bse.can be rnade .of disinfectant, . but ;tMs. is less 'certain. ' ■ ■ 

(5) The chicks must then be fed with the usual foodstuffs grown on 
land over wliieh no birds have been running. 
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(6) Tiie runs of tlie cliicks must be so placed that infected birds do not 
come in contact them, and no flooding takes place. 

(7) These runs must be stocked with chicks reared in an incubator, or 
chicks removed from the nest immediately after hatching. 

(8) When hens and chicks are kept together, it would be advisable_ to 
clean the runs at least every 48 hours (better every 24 hours), by picldiig 
up all faeces of the adult birds, which is best done by daily changing the 
birds from one run to another, whilst the one is cleaned. 

“ (9) For the purpose of rearing ostriches no large paddocks are req[uired, 
small rims will be sufficient. We found a run of 100 by 50 feet quite suffi- 
cient and successful. 

“(10) Chicks reared in this way will also be free of other intestinal 
worms (Sclerostoinum and Tapeworm). 

“(11) An elective control can be carried out by means of the glass 
cultures as described above.” 

A series of experiments was performed to show that the suggestions 
enumerated above could be carried out in practice. 


(277) Veglia (F.). Anatomy and Life-History of the HaemoneJms 
Contorhis (Rud.).— Union of South Africa. Dept, of Agric. 3rd 
mid 4th Deports of the Director of Veterinary Research. 1915. Nov. 
pp. 347-500. With 23 plates, comprising 60 figs., and 18 charts. 

In this very long article the author details the results of experimental 
work commenced in 1911 at the instigation of Sir Arnold Theiler, the 
Director of Veterinary Kesearch for the Union of South Africa, with 
the object of obtaining accurate data on which a scientific prophylactic 
treatment for haemonchosis in sheep could be based. 

The enormous economic losses caused by this /worm are, of course, 
well known in most parts of the world; hence the author was well 
justified in devoting such a large amount of patient research to the 
anatomy, morphology, and cycle of development of the “worm. This 
article, and more especially the parts dealing wdth the bionomics of the 
parasite, has been pretty fuUy extracted in the Journal of Comparative 
Pathology and Therapeutics, 1916, Sept. VoL 29. Part 3. pp. 
265-277. It is felt that insufficient justice could be done to this work 
by an extract of the length usually inserted in this Bulletin. 

The work represents probably one of the best studies in veterinary 
helminthology that has yet been published. A very large part of the 
work is devoted to anatomical and morphological details, but the 
chapters dealing with the influence of the environment on the eggs and 
larvae, migration of the mature larvae, and the parasitic life of the 
larva and adult worm provide very instructWe reading. 


(278) Bull (L. B.). Granulomatous Aj0[ection of the Horse— Habro- 
nemlc Granuiomata (Cutaneous Hahronemlasis of Raililet). — 
JL Comp. Path. <& Therap. 1916. Sept. 30. Vol. 29. No. 3. 
pp. 187-199. With 6 figs. 

In this article the author describes tumours which affect the glans 
penis and sh^th of the horse in the northern parts of Victoria and 
South Australia, and probably elseiwhere in Australia. They are first met 
witli during the summer and autumn months. In two cases lesions 
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Tke tumours appear suddenly, are of a tongli fibiomatous nature, 
.and vary in size from that of a pea to that of a walnut when found on 
the glans penis, and are considerably larger (up to 6*5 cm. in diameter) 
when, seen on the sheath. They are usually ulcerated on the surface. 
On section small caseous and sometimes calcareous areas are found 
•scattered throughout the dense fibrous mass. A layer of ' dense 
fibrous tissue covered the growth found in the metacarpal region. 

On microscopical examination the appearances are found to vary 
with the age of the lesion and in the older lesion it is very difficult to 
demonstrate the causal organism. Beneath the ulcerated granulating 
surface one finds hyperplasia of the fixed connective tissue cells 
together with a marked eosinophile infiltration. In this mass may be 
found circular areas consisting of embryonic connective tissue cells, 
with few or no eosinophiles, and also caseous areas surrounded by a 
zone of reaction composed of epithelioid cells together with some multi- 
nucleated cells. A calcareous deposit may sometimes be seen in the 
areas. In the centre of these necrotic or caseous areas may be seen 
circular or ovoid spaces, at one time occupied by a larval nematode. 
Ill the earlier lesions the distinct form of the parasite is seen in the 
shape of the homogeneous finely ridged cuticle, the underlying 
musculature, and the primitive alimentary canal. 

All the parasites were apparently dead hut the retrogressive pro- 
cesses varied considerably in extent. The debris found in the spaces 
in necrotic areas is no doubt that of a nematode parasite. In the older 
lesions one may be unable to detect any degenerate parasites or even 
the spaces which the parasite at one time occupied. 

The tissue reaction is far more marked and the necrotic areas are 
more diffusely scattered in lesions from the sheath than from the penis. 
The lesion from the metacarpus varied in that there was little 
formation of new tissue apart from the areas of hyperplastic connective 
tissue cells and some thickening of the dense subcutaneous cozmective 
tissue. . 

The far asite . — ^The author was only enabled to examine preserved 
specimens about four weeks old and hence the parasite was always 
dead. Specimens separated from the tissue measured approximately 
3 mm. long by 40 to 50/i broad. The anterior extremity tapered slightly 
towards the head, which was rounded ; mouth was surrounded by thin 
prominent lips ; posterior extremity terminated at the tip to form a 
small bulb furnished with minute spines. 

The parasite thus appeared to be an immature nematode closely 
resembling the sixth larval stage of Habronema muscae as found by 
Kansom in Musm domestica. The mode of entry of these parasites is 
not known but there seems no doubt that they are accidental and have 
no power of completing their life history. Their remarkable pre- 
dilection for the region of the penis and sheath is probably explained 
by the fact that some biting insects (e.g., Stomoxys cahitrans) are 
known, to iavom' these regions.-"; 

No other organisms besides these nematodes were ever found in the 
lesions. The tumour gradually enlarges and may exist for an indefinite 
time, although the parasites die out in about four weeks time. 

The author refers at length to Railliet and Descazeaux’s views on 
a similar cohditi^^ equines in Brazil [see this 

"MaUetin, VoL 4, No. 3, Extract No. 185], and he considers that the 



lesions lie describes in this article are of the same nature. It is stated 
that Eailliet erred in his anxiety to include all recorded cases under 
the same head, as the parasites described by other observers in no way 
resemble stage 6 of H. muscae. Also, if the larval nematodes are able 
to penetrate the skin, as suggested by Eailliet, it is difficulty to 
explain why so many appear at the same point, as each tumour contains 
many parasites, 

Eeference is made to the work of Harvey Johnson who found 
larval Habroiiema in Stmnoxys calcitrans and Musca domestica^ and 
a similar form in the cattle fly M. mtustissima in Queensland ; the 
author believes that this still further strengthens his contention that 
the larvae arc introduced by biting flies. 

Swamp Cancer. — The author has examined histologically sections 
from the equine graiiulomata occurring in the Northern Territory of 
Australia and found that they present the same picture as those of an 
old habronemic lesion as described above. He thus believes that 
Swamp Cancer is almost certainly a variation of the same condition. 

Prophylaxis and treatment. This should be in the direction of : — 
(1) ridding horses of the adult forms of the genus Habronema which 
are located in the stomach ; (2) destruction of faeces which bear the 
embryos and which act as a breeding ground for flies ; (3) complete 
excision of the lesion before it has become inoperable is the only 
treatment to be advised. 

(279) JoYEux (Ch.). Sur le cycle 6voluti! de quelques Cestodes. Note 
pr^llminaire. [Life Cycle of Some Cestodes. Preliminary Note.] 
— Bull. Soc. Path. ExoL 1916. Oct. Vol, 9. No. 8. pp. 678-583. 

The following tapeworms are dealt with : — (1) Dipylidium caninum 
(L.). (2) Hymenolepis dimimita (Eud.), and (3) Hymenolepis nma v. 
Siebold. 

In the case of the first of these tapeworms the author has attempted 
to solve the problem how the rat-louse and rat-flea could become 
infected with the eggs of Dipylidium in view of the fact that the pro- 
boscis of these insects appears too small to allow of the passage of an 
egg. Infection of the insect was found to take place in the larval stage 
when the mouth parts are large enough to admit the cestode egg, and 
the cycle of development in the larva and adult insect was followed. 

In the case of the second cestode, affecting the rat and sometimes 
man, the life-cycle in various insects, including the caterpillar and 
butterfly, was followed. 

The third parasite, affecting man, and most probably it is the same 
species which affects the rat, is capable of undergoing its complete 
life-cycle in one host. 

(280) Velh. Note sur une lesion de Myase intestinale ehez le chevaL 
[A Lesion due to Intestinal Myiasis in the Horse.] — Rec. Med. ¥et. 
1916. July 15. pp. 408-410. With 2 figs. 

Velu records a case in which tumours were formed in the sub-mucous 
connective tissue of the duodenum of a horse due to larvae of the 
species Gastrophilus veierinus. These tumours were similar to those 
caused by Spiroptera megastoma in the stomach ; two were of about 
the size of a walnut and the other o^e about the size of a large egg. 
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They formed only a slight swelling in the lumen of the intestine and the 
mucous membrane remained in the same condition as that of the 
surrounding parts. On section these tumours were seen to be com- 
posed of dense fibrous tissue containing a number of inter-communi- 
cating small cavities filled with a greyish-white purulent material 
containing the bots. The channels communicated with the lumen of 
the intestine by means of very small orifices. 

Bots were extremely frequent in Morocco in 1913 owing to the 
abnormally long dry season, but, as elsewhere, they hardly ever caused 
any serious symptoms. 


MYCOLOGY. 

(281) Cazalbou (L.). La Culture Naturelie des Champignons Patho« 
g^nes. [Natural Cultivation of Pathogenic Moulds.] — Rev. Gen. 
Med. Vet 1916. Sept. 15. Vol. 25. No. 297. pp. 410-421. 
With 11 text figs. 

The author believes that the advances made in the last few years in 
the study of the mycology of pathogenic vegetable organisms lead one 
to consider the microbe as representing, in the living tissues of the 
affected animal, the degraded form of a mould whose normal evolution 
must take place in external media. The author then gives a summary 
of the results of a number of publications he has abeady made on this 
subject. 

The present work has as its object, by means of a few examples, to 
make the author’s conception more comprehensible, and to point out 
the primary laws which seem to govern mycoculture. These examples 
are chosen from among : (A) Dermatophytes {Trichophyton faviforme.% 
Tt, equinmn^ Achorion annulosmn, A. serisei, Micmsporon equinum; 
(B) Bacillary Bacteriaceae (tubercle bacillus) ; (C) Yeasts (Eivolta’s 
Cryptococcus) ; (D) Oocco-bacteriaceae (mycetomic coccus of the 
horse). 

Brief descriptions, together with diagrams, illustrating the develop- 
ment of each of the above organisms in artificial culture and in natural 
culture are given. The following are the author’s conclusions :■ — 

“(1) Transplanted directly into cell-culture, in natural conditions of 
development the organism uses up all the medium in the formation of its 
vegetable system : (hyphae and special reserves). 

“ (2) It is only after the complete utilisation of the medium that the 
mould which has thus satisfied the needs of the individual element inclines 
towards the formation of organs of preservation (conidia) and of repro- 
duction (true, spores). . , ' 

“It is for this I'eason ihat the dermatophytes, even those which grow 
best in test media, do not grow beyond the vegetative stage. 

(3) The development of a “ chlamydosporic hypha seems to indicate 
that the appropriate medium has not yet been discovered.’’ 

' '(282) ;Meyeb; (K. 1.) ' The Relation of Animal to Human Sporotri- 
. , chosfs. Studies on American Sporotrichosis IIL—Jl ilmer. Ifed. 
“4s^oc. 1915. Vol. 65. pp. 579-585. Withl table 

■ and'l'map.'' 

the distribution and spread of 
sporotrichosiB in animals in the United States since 1909 when Page, 



Feothinciham, and Paige described tbeir finding of sporotiiclia in the 
pus which had been collected from the abscesses of so-called cases of 
“ epizootic lymphangitis.” The epizootiology of the^ disease is dealt 
with especiily with regard to the possibility of its transmission 
to man. A review^ of recorded cases is given and also the detailed 
history of a laboratory infection, apparently of the author himself, 
following on manipulation of large quantities of cultures of equine 
sporotrichosis. The following are the author’s conclusions : — 

“ Spontaneous sporotrichosis of domesticated animals, particiilaiiy 
Iiorses, is very comm on in certain parts of the United States. 

‘‘ Extensive bacteriological and serologic experiments have proved the 
identity of the causative organisms in human and aninial sporotrichosis. 
The pathogenicity for human beings was observed in an accidental 
laboratory infection. 

“ The geographic distribution of equine sporotrichosis, which is 
apparently closely connected with certain telluric and climatic conditions, 
covers, in two states, the same territories from which numerous cases of 
human infection have been reported in the last five years. In Pennsylvania , 
eqiiine sporotriohosis~as so-called “epizootic lymphangitis” — has been 
noted in as many as 160 cases annually. 

“Only two human cases are on record in that state. A careful study of one 
case suggested at first a contact infection with a sporotrichotic horse, but 
this assumption could not be proved conclusively. The evidence collected 
does not support the theory that human sporotrichosis is very frequently 
transmitted from horse to man in the United States. The cases of Hyde 
and Davis, Sutton and others are discussed from this point of view, and 
compared with the cases reported by Gougerot, Carougeau, Lutz and 
Splendore, and Eouslacroix. 

“The absence of sporotrichosis among veterinarians and farmers in 
Pemisyivania— 'Where equine sporotrichosis is so exceedingly common and 
so often treated, calling forth undoubtedly close contact with mfeotious 
material— demonstrates that sporotrichotic infections in man are estab- 
lished by this channel of contact in rare instances only.” 
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Undulaot Fevee. 

(283) IzAB (G.); Studi sulF Mezione spontanea da microeoeeo d! 
Bruc© negli animali domestici* Nota L [Studies on Spontaneous 
Infections with Bruce’s Micrococcus in the Domesticated Animals. 
Note June 9. % 70. No. 2. 

pp. IST'-ISS. With 5 tables and I text fig. 

As the result of a resolution passed by the eighth meeting of the 
Italian Pathological Society urging the immediate adoption of rational 
prophylactic measures against Malta fever/a Commission was appointed 
in 1913, with the support of the Italian Government, by the Commune 
of Catania. The author was entrusted with the directorship of the 
Pathological and Chemico-Physiological Section. 

The author first details the history of the discovery of Malta fever 
in the blood and iqilk of goats since Zamhit’s original observations, 
and the striking results obtained at Malta, in accordance with instruc- 


tions drawn up by the 3 
direct pro; ' ' 



and elsewdiere by 
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Attention is drawn to the experiments of Eoss, Hoerocks and others, 
ill wliicli the milk of goats that was certainly infected failed to transmit 
the disease to monkeys or man, and Eossls observations on a regiment 
in which a greater number of cases of infection was observed in men 
partaking of boiled milk than in another regiment in w^Mch unboiled 
milk was used. These apparent discrepancies have been explained 
as being probably due to the action of the gastric juice on the micro- 
organism. 

The plan of campaign adopted by the author with the approval of 
the Coniinission as regards sero-bacteriological investigations among 
milk-producing animals w^as as follows ; — 

(1) From every milk-producing animal (goats, cows, asses, sheep) a 
sample of blood was to be taken from the anricnlar vein and a specimen 
of milk in sterilised receptacles, duly sealed and sent to the Institute 
for examination ; at the same time a special mark was to be placed 
on the animal. 

(2) Animals whose blood gave positive agglutinations in dilutions 
of over 1 per cent, and whose milk had the same properties in dilutions 
of over 10 per cent, were to be isolated in a suitable place and subjected 
to final examinations (cultural tests of the blood, milk, urine, etc.) in 
order to diagnose the existence of active infection. 

(3) Animals thus found actively infected were to be slaughtered or' 
utilised for final studies, compensation being given to the owners. 
When on the other hand successive examinations, repeatedly made, 
gave no positive result the suspected animal was to be restored to its 
owner a month after its isolation. 

(4) If at least one-third of the animals in a herd gave positive milk 
or serum reactions the w’hole herd was to be isolated and subjected to 
final examinations. 

Difficulty w^as found in nunibering and identifying a large number of 
animals according to the above plan. (In Catania there are about 
14,000 goats.) 

As to the importance of the serum reaction the author recalls the 
results obtained by Horbocks and KEN-isrEBy, wffio examined 
the milk and the blood of 86 goats with the following results : 
In 42 goats, positive serum and milk reaction ; in 16 goats, positive 
serum reaction and negative milk reaction; in 28 goats negative 
serum and milk reactions. In no case was a positive milk reaction 
and a negative serum reaction obtained, thus demonstrating that by 
the milk reaction about 28 per cent, of infected animals escape 
recognition.^ 

Difficulty was experienced in obtaining milk from all milk-producing 
animals on account of some having become pregnant or having recently 
given birth to young. In practice it was found impossible to obtain 
milk from such animals directly their milk was being used for human 
consumption. The error might thus he over 28 per cent. The author 
thus temporarily modified his original programme restricting it to a 
work of preparation by gathering data to demonstrate the importance 
of a systematic examination of milk-producing animals. Milk was 
thus taken by employees under the control of the civil police from such 
goats as the owners chose to assign to them. The results have thus 
■/ 'Only' a relative value because a; good many animals suspected by the 
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owners did not figure in the tests and because by the mere examination 
of the milk about 28 per cent, must escape recognition according to 
the data of Hobeocks and Kennedy. 

Technique. The author examined the various methods proposed for 
the examination of the milk before commencing his own researches 
and found that for clearness of result and rapidity in reading the best 
method of working was with milk serum. 

In dealing with numerous specimens of milk a modification of 
PxjLViRENTi’s method was found to be preferable. After acidification 
(by the addition of six to eight drops of acetic acid to 15 cc. of milk) 
the mixture was kept for two hours at 37 ° C. and, after shaking, it was 
centrifuged for a long time. With a small narrow pipette the few 
tenths of a cc. of the clear serum required for the test are taken out 
and made up into various dilutions at 1/10, 1/20, 1/40, 1/80. To 
these dilutions is added an equal number of drops of a thick emulsion 
of Bruce’s micrococcus in normal saline solution obtained by suspending 
the 48-hoiir surface agar growth in 3 cc. of normal saline solution. 
After shaking, the small tubes were left in the incubator for five hours. 

The author, using milk serum, considers that an agglutination at 1/10 
indicates a positive reaction. Numerous cases of positive reactions 
up to 1/40 were observed; less numerous cases of positive agglu- 
tination up to 1/80, and exceptionally those with still higher values. 
The only cow found to be infected gave a complete agglutination at a 
dilution of 1 /640, It is important to control the organism from time 
to time as changes in specific agglutinability may occur in it after being 
kept in the laboratory. Paradoxical results are also sometimes 
obtained. 

The author next quotes a series of very interesting statistics pub- 
lished by various observers on the occurrence of the infection in various 
countries in different animals, such as goats, mules, horses, donkeys, 
cattle, pigs, cats, rabbits, guinea-pigs, sew^er rats, fowls, and camels.'^ 

The milk-producing animals examined by the author were 1,289, 
of which 1,253 were goats and 36, cows. Of these 149 goats and 1 cow 
gave a positive milk reaction, i.e., 11*8 per cent, of the goats examined 
and 2*7 per cent, of the cows examined which, increased by 18*6 per 
cent, in the case of the goats, gives a total of 30‘4 per cent, of suspected 
animals.' ,■ 

Tables are given showing the results of tests of animals selected from 
various herds and the percentage of infected animals in each herd. 
The author ^ believes that these percentages do not appear extra- 
ordinarily high considering the facilities afforded to the goats of 
infecting each other and also the fact that as a rule the disease 
develops insidiously without producing any rapid or notable weakening 
or sudden death of the animals. 

The topography of a centre of infection, illustrated with the aid of 
a diagramatic plan / of an affected area, shows that the disease is 
closely connected with direct contagion &om individual to individual 
and from herd to herd. Prom this plan it is seen that in one group of 
streets the infection almost exclusively struck those herds whose pens 
were situated at one end of a certain main street and extended into 
the neighbouring side streets, whilst the herds penned in the neighbour- 
hood of the other end of the main street remained unaffected. Between 
the two inhabited ends of this main street there intervened a fairly 
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large iiiiiiiliabitecl zone of rocky ground -which, apparently prevented 
or delayed the spread of infection from one end of the street to the 
other. 

This simple illustration demonstrates the prophylactic importance of 
a timely discovery of the first cases of infection in a herd in order to 
avoid the propagation of the disease amongst all the goats in the herd 
and amongst the goats penned in' the vicinity. The same principle 
applies to germ carriers, i.e., one should remove and isolate the carrier 
animals before the infection breaks out and if it has ahead}^ broken out 
both carriers and infected should be removed. 

In the course of a year the bloods of 268 dogs, 825 oxen, and 35 goats 
brought for slaughter were examined; 0'7 per cent, of the dogs, 0*12 
per cent, of the oxen, and 8*5 per cent, of the goats gave positive 
reactions. The majority of the cattle, however, wwe imported from 
vSerbia and Bulgaria where Malta fever is not known to exist, and 
not from the Sicilian countryside. 


DISEASES DUE TO ULTRA\TSIBLE \TRUSE8. 

(a) Foot aistd Mouth Disease. 

(284) Teeni (C.), Rieerche ed esperienze per lo slEdio della Immimita 
all’ a! ta. [Immunity against Foot-aiid-Mouth Disease.]-~CKmca 
Vet 1916. May 15. Voi. 39. No. 9. pp. 257-261. 

The conclusions drawn by Cosco and AjGcVZZI in then preliminary 
note [see this Bulletin, Vol. 4, No. 2, Extract No. 115] correspond 
with the results of a series of observations made by the author while 
carrying out investigations under the direction of the “ Italian Gom- 
mission for the Study of Immunity against Foot-and-mouth Disease.’’ 
The following are his conclusions 

(1) The virus of foot-and-mouth disease cau be preserved indefinitely by 
‘ passage ’ in series through susceptible animals, either with blood products 
(serum or red corpuscles) or with the products of local lesions. The best 
method of preser-dng the vii’ulence for controlling the activity is lingual 
inoc'ulatmi, eithex with blood taken when the temperature rises above 
40^ C. or with the products of the local lesions. The maximum virulence 
is obtained with the epithelium of the digestive tract (tongue, rumen). 

“(2) The ‘passage* or fixed virus is obtainable with its maximum 
infectivity, viiiilence, and power of diffusion after 24 to 36 hours. It 
almost invariably kills young animals (calves, lambs, Mds, sucking pigs) 
by a generalised infection with constant presence of the virus in the blood. 

"“ (3) Experiments now undertaken seem to show that other species 
of animals can maintain the virus in a -virulent state for a variable time 
without manifesting apparent external lesions. 

“ (4) It is possible by inoculation of the products of blood stored in the 
incubator or in the cold until the virulence has disappeared to obtain in 
animals a resistance capable of withstanding direct inoculation of the 
virus or infection by cohabitation with animals affected with acute forms 
of the, .disease. , 

'■ “',('5) .The .serum of bovines that, have. passed .over the febrile p.eriod.mf 
the.^sease. has a notable preventive .and .curative., power against the virus 
of foot-and-mouth disease, even of a malignant nature. The inoculation 
of whole blood':,'or"of' se'rum' preserves adult animals 'with certainty from 
death, and.promotes u. rapid cure.": ■ 
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(6) Two forms of immunity can be distinguisbed : tbe one is general 
and resides in tlie blood, and tbe other is of a more strictly Mstogenetic 
nature and is related to the epitbelia protecting the digestive tract. Tbe 
latter is more fragile tlian that of tbe blood and_ is strictly relative 
to tbe regeneration of tlie epitbelial cells. In bovines as tbe result of 
lingnal inoculation one observes a gradual loss of immunity, at first of tbe 
lingual epitbeliuin, tlien of -tbe rumen and small intestine, and then of tbe 
tissues of tbe coronary band. This is wby it is that in natural conditions 
one may see animals affected with serious natural manifestations, especially 
of the lingual epithelium, withont tbe passage of tbe virus into the blood, 
because there stiff persists a sufficient degree of immunity to protect tbe 
animal from a general infection, or because tbe virus only penetrates for a 
very short time and in an attenuated condition. These are the cases in 
which tbe febrile reaction is insignificant or entirely absent. 

“■ Tbe clinical forms of tbe disease (external, internal or malignant) are 
in direct relation to tbe degree of immunity existing in tbe tissues and in 
tbe blood. In an animal which has never been infected or has completely 
lost its immunity the smallest ksion of the buccal epithelium or of the 
rumen allows of the establishment of a primary centre of infection, which in 
a few hours afterwards provokes an infection of the blood as shown by the 
access of fever. When, on the other hand, as frequently happens after 
the first attack, there still persists in the blood a certain degree of immunity 
the centre of infection involving one or several points on the epithelium 
of the anterior digestive tract remains localised ; but, the virus can 
acquire even by this first passage an increase of infectivity for other 
susceptible animals. 

“ (7) On the contrary in order to procure a malignant strain of virus, 
that is to say, one which has the maximum infective and diffusive power, 
it is preferable to associate the blood products with material from local 
lesions and thus utilise the substance elaborated in the predilection seats 
to obtain an increase of local histogenetic immunity. This prevents with 
certainty and for long duration the external lesions, which have serious 
eonsequenees for the affected animals and cause widespread diffusion 
of the virus. 

't |8) In the case of adult animals that have died from the apoplectic 
form after a prolonged interval the virus may be altogether absent from the 
blood but can be found localised in different organs, especially in the 
c-ardiac muscle, brain, liver, kidneys' and . even in the spleen and bone 
marrow. In the blood the maximum virulence is found in the portal veins. 
The eiimination of the virus from the blood takes place for the most part 
by means of the kidneys and to a smaller extent by the milk and the saliva, 
wMch only becomes infective in the majority of eases as the result of local 
lesions.’’ 

(b) Fowl Plague. 

(285) Beleaoti (S.) ,& Asooli (A.). Spigolatwe nelia Paste Aviaria' 
,e nelf Afta. [Notes on 'Fowl Plague and Foot-and-llouth 
.Disease.] “ CHmm Vet, 1916y Oct, 15,' Vol.'; 39. No. 19. 
pp. 577-697. With 5 tables & 2 charts. 

Fowl Plague . — Some preliminary experiments were conducted on 
fowl plague with the object of obtaining some useful information on 
foot-and-mouth disease, especially with regard to immunity against it. 

Eeference is made to the works of Lahlstbinee, who showed that 
the virus in fowl plague was largely localised in the red blood corpuscles 
of affected animals. Maggioea and Valenti, in the case of young 
geese in which the disease runs a less rapid couxse and presents a nervous 
form, showed that the virus which is at first localised in the blood 
disappears from it later to establish itself in the central nervous 
system ; this is on a parallel with the virus of foot-and-mouth disease 
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tlie febrile period but during tke eruptive stage disappears from it and 
is only found in tlie local lesions^ on the mouth or feet, Kleine and 
Moellers, by daily examination of the blood of infected young geese, 
confirmed these statements but found that in a few cases the virus 
re-appeared in the blood shortly before death, i.e., in from five to 
seven days. 

The authors’ experiments were all made on fowls ; the virulence of 
the blood in toto was tested as well as the virulence of its various 
constituents, that is to say, of the red corpuscles, of the serum, and of 
the leucocytes. Some tests were concerned with the virulence of the 
brain and a special series dealt with the waters of centrifugation of 
the blood. The results of these experiments are recorded on the tables. 
It was noted that all produced fatal results in from 12 to 108 hours. 
The enormous virulence of the red blood corpuscles was evidenced in 
that a dose of 1 cc. was capable of producing death even when diluted 
5^^ times (that is, wnth an actual dose of 0*00000000016384 cc.). This 
high virulence had previously been pointed out by Laxdsteineb, 
Maggiora and Russ. 

The waters of centrifugation also proved extraordinarily virulent, 
even up to the thirtieth washing, the highest one tried, although care 
was taken that they contained no corpuscular elements. 

The authors believe that this last phenomenon may be due to the 
fact that a small quantity of the micro-organism remains in suspension 
in the medium after each washing. They also believe that the alleged 
success claimed by Marchoux in the cultivation of the virus in 2% 
glucose agar containing 1% peptone could be attributed to the same 
facts, even though he claimed that his cultures were virulent after 10 
passages. These cultural experiments were repeated by the authors, 
but no multiplication of the virus could be demonstrated by means 
of Gosio’s teliuritic indicator. Similarly negative results were obtained 
in Nogucfii’s medium. The theory of Mrowka and Saxeelice 
suggesting that the virus might in reality be a matter of protein 
grouping, such as globulins, is recalled. 

A fair number of experiments were devoted to attemj)ts to immunise 
fowls against fowl plague, the material used being infected blood, 
brain, and liver. An attempt to vaccinate with red corpuscles suitably 
diluted failed, and then vaccination with virus killed by ether was 
tried, as suggested by Solavo, used by Vixcext for the preparation of 
typhoid vaccine, and recently employed by Camus and Forxet for the 
purification of Jennerian vaccine. The results of a single vacciBation 
were indecisive but appreciable effects were obtained vdth twO' 
vaccinations, in that death took place with a quite noteworthy delay 
as compared with the controls..- ' , \ : ^ 

Foot-md-mouth Disease —Tiie on thissubject 

were rather limited, and were confined to attempts at the immunisa- 
;ti6n"'of pigs..;,, ■■ ■ 

Attempts at cultivation of the virus proved negative. 

Serum obtained from Loeeeler, even when administered in large 
doses (50 to 60 cc. per head), proved quite ineffective. 

As a result of their experiments on pigs inoenlated intravenously 
with ..virus, of . bov,ine origin; the .authors concluded that, as regards 
'''i'lmnunisation,'' what .happened was' in no' 'way analogous to the results 
''ohtained inthe fowl plague experiments. ;The o'nly positive xesnlts were 
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obtained in cases wbere blood or wasbed red blood corpuscles preserved 
at ordinary temperature or in the incubator were employed. The 
foot-and-mouth disease virus did not seem to be in any way affected 
by the action of ether^ as it preserved its infectivity akiiost unaltered. 

With regard to the apparent immunising effect of blood in their 
experiments, the authors refer to the successes obtained by Del Bono, 
Pereoncito, and Tabusso in a large outbreak in 1901, in which - the 
curative and preventive effect of blood inoculation was very marked. 

(286) CoMiNOTTi (L.). Peste aviaria Bella anitre. [Fowl Plague in 
Ducks.] — CUnica Vet 1916. Mar. 15. VoL 39. No. 6, 
pp. 129-135. With 2 figs. 

The author studied an outbreak of fowl plague among the ducks on 
the lake of the Public Gardens of Milan ; 50 per cent, of the birds 
became affected. A brief survey of the literature connected with the 
sub j ect is given. The following are the author’s conclusions : — 

‘‘ (1) Fowl plague may attack w ild ducks placed in the same conditions 
as domesticated birds. 

“ (2) The clinical form in which the disease manifests itself in these 
animals is the nervous form. 

(3) The morbid anatomy of the disease shows nothing characteristic. 

(4) The virus cannot be found in the blood or in the internal organs, 
even when q^xiantities exceeding those employed in working with the 
disease in geese are used. It is found, however, in the central nervous 
system. ■ 

“ (5) The transmission of the infection to fowls is possible by means of 
subcutaneous injection of emulsions of the cerebral substance of infected 
ducks ; on the contrary it is not possible to transmit it to the domesticated 
duck, however large a dose of virus is employed, either by ingestion, 
intravenous inoculatioh, instillation on to the conjunctiva, or even by intra- 
cerebral inoculation.” 

(c) Variolae. 

(287) Amahi) & Huon. AsiBo-vaeein. [Ass-Vaccine.]— Acad, 
Med, 1916. July 25. (Eeport extracted in Rev, GSn, Med, Vet 
1916, Sept. 15. VoL 25. No. 297. pp. M3-444.) 

Since 1906, Amand and Huon have tried to utilise vaccine from the 
ass in order to regenerate the activity of vaccinal pulps. The ass vaccine, 
used as seed matemb gives on the calf very remarkable cultures of vaccinia 
while at the same time it confers quite a special activity upon the virus ; 
moreover, ass vaccine utilised in public vaccinations gives vaccinal reactions 
in cases where the bovo -vaccine remains powerless. 

** Their practice extending over several years at Marseilles, that is to say, 
thousands of observations, have confirmed all these data and demonstrated 
better than could any discussion the remarkable activity of the ass vaccine ; 
at the same time all these observations have given proof of the complete 
absence of accidents when one uses it on a large scale for human 
vaccination.” 

(288) WxjETz (R.) & Hxjon (E.). La variolisation des gdnisses im- 
munis^es centre la vaccine. [Variolisation of Calves immunised 
against Vaccinia.]— 0. R. Acad. Sci. 1916. Sept. 18. (Report 
extracted in Reo, Gin. Med. Yet. 1916. Oct. 15. Vol. 25. 
No. 298. p. 490.) 

“ It is knewn tliat tlie vacciaatioii of calves 'witb. tlie Jenner vaccine 
confers upon tbem after a relatively short space of time a lasting immunity. 
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Witli these facts in. iriiid, the a.iithors, by moculatiiig a -variola, into 
calves vaccinated eight days beforehand \vith the Jeiiiier vaccine, produced 
in them the variola. 

Proof that it is in reality a variolar eruption is fuiiiislied by the clinical 
course of the disease and the appearance of the eruption, by the morbid 
ajiatomy of the ernptive elements, and the results following their inoculation 
into the monkey and the rabbit. ' 

“ It appears strange that the Jeiiner virus after having immunised the 
body fluids against vaccinia sensitises- these fluids on the contrary against 
variola, hut this occurs for a very short time only. 

It seems legitimate to deduct from these experiments that variola and 
vaccinia are due to two totally diflerent organisms. 

“ The serum of animals thus variolised has given very promising results, 
"when used in the ease of the monkey and the human subject, from the 
point of vievf of treatment of variola.” 


fflSCELLANEOUS DISEASES. 

(289) Mitchell (D. T.). Investigations into Jagziekte or Chronic 
Catarrhal-Pneumonia of Sheep. — Union of South Africa. Dept, of 
Agric. Srd and 4th Repts. of the Director of Veterimry Research. 
1915. Nov. pp. 583-614. . With 4 tables and 2 plates comprising 
8 figs. 

The above disease affects sheep in various districts in the Cape 
Province, Free State md Transvaal. It has previously been investi- 
gated by Hutcheon, and Eobertson (1904). 

The symptoms shown are briefly those of gradually progressing 
respiratory distress— giving the animal the appearance of having been 
driven, hence the Dutch name Jagziekte {jagt^ to drive ; and ziehte^ 
a sickness)— a mucous discharge from the nostril, coughing, debility, 
anaemia, and sometimes loss of patches of wool and diarrhoea. Cases 
usually occur singly, and outbreaks involving a large number of sheep 
in the same flock are unknown. The animals attacked are generally 
about three yearS' old ; no cases have 'been noted Ao ' occur among 
lambs. Young sheep . in good condition do not usually become infected 
under natural conditions, but no difference in susceptibility due to age 
or condition could be ' observed among • the experimental animals. 
Statistics from the infected areas show an, average mortality of 1*6' 
per cent, per annum. ■ The disease is invariably fatal. 

, The disease has to be differentiated from the caseous lymphadenitis 
of Nocabd, and a condition sometimes produced by extensive infection 
'' of the lungs with cysts of the ec/imococews. 

■ ' The author has devoted a considerable amount of ^attention to ■ 
study of the morbid anatomy .and histology, of the, disease,' 'Briefly 
the lesions consist of a, patchy .or lobular 'pneumonia ; each lesion 
In the lung varies from, 'the' size of a haricot bean upwards, andon 
closer examiB'ation is' .seen to, be'. composed, of smali.greyish translucent 
nodules, each about; the size, of a'millot.seed. There' is ..also a pleurisy 
'.with'the 'formati'OB', of fibrous ^adhesioBsmveilying the affected parts 
,of the lung., ' 

’''' ■( 0320 ) :' , 
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The presence of these nodules of a lymphoid nature in the pneumonic 
area is stated to be characteristic. The nodules may develop in 
connection with the bronchi or in the inter-alveolar connective tissue. 

The other changes in the lung tissue are those of a broncho-pneu- 
monia, viz,, exudation of catarrhal products into the alveoli, and later, 
fibroid changes, bronchitis, and peri-bronchitis. As the disease 
progresses the lesion becomes hard and dense, almost cartilaginous 
in consistence. Lesions of emph 3 ^sema and atelectasis occur in the 
healthy lung tissue at some distance away from the main lesion and 
pleurisy is constantly present. Sometimes abscess formation in the 
lungs, due to the presence of the Wocard-Preiz bacillus, was noted. 

The period of incubation is difficult to determine but from the author’s 
experiments it was deduced that lesions might be found in in-contacts 
in from three to five days. 

Experimental worh — A series of experiments was performed in 
which various products from the affected animals, such as emulsions 
of glands, blood, bronchial mucus, and of lung lesions were administered 
to healthy sheep by drenching, or inoculation subcutaneously, intra- 
venously or intratiacheally. Altogether 72 sheep were treated in 
this way and the results in all cases were negative except in the case 
of one sheep. This sheep had been used in three other experiments 
and it was concluded that the infection was accidental. 

Experiments were next performed to ascertain if infected sheep 
when placed in contact with healthy animals were capable of trans- 
mitting the infection, and, if so, in what time lesions of jagziekte 
became evident. Infected and healthy sheep were thus kept together 
in four loose boxes and slaughter of in-contacts from each box was 
carried out at intervals of two, eight, and ten days respectively and a 
careful post-mortem examination made in each case. Two animals 
which had been eight days, and one which had been ten days in 
contact were found to have lesions in the lungs. It was thus coiiciuded 
that the disease is capable of being transmitted from infected to 
healthy sheep by immediate contact, and that it is possible that macro- 
scopic lesions could be detected after a period of about five daj'S 
in contact. 

, A further experiment was performed in order to ascertain 'whether 
a loose box in which affected animals had been kept for some time was 
capable of conveying the infection to healthy sheep. ' It was found that 
two sheep out of 10 kept in an infected box contracted the disease, the 
first case being observed in a sheep which had been 10 days in contact 
and the second case in one which had been 30 days in contact. 

This proves that the contagion is fixed and persists in a form capable 
of communicating the disease for some time after infected animals 
are removed. 

Conditions of transmission thus point to a specific virus being the 
cause. No parasites could, ' 'however,' "be- found in the'Aesions 'and 
microscopic and cultural examinations for the presence of organisms 
have hitherto been negative. 
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(290) Mori (N,). ■ Esistenza iella pleuropolmoiilte essttdaiva ielie 
eapre nelf Italia* centraie e meridionale. [The Existence of 
Exudative Pleiiro-Pneumonia in Goats in Central and Southern 
Italy.] — Niiovo ErcolanL 1916, Jan. 31. VoL 2L No. S, 
pp. 37-41. 

. Siila etiologta e sulfa profllassi speeifiea' della pleuropol- 

monlte esssudatlva ieiie capre. [Etiology and Special Prophylaxis 
of Exudative Pleuro-Pneumonia of Goats.] — Ibid. x4pril 30 ; 
May 10 and 20. Nos. 12, 13, 14. pp. 196-198 ; 205-211, and 
221-228. 

. Natiira ifoinieetica del corpuscoli della pieuropolmonite 

essudativa delie eapre. li germe speefieo della malattla e’ un 
aspergilio. [Hyphomycetic Nature of the Coipuscies in Exuda- 
tive Pleuro-Pneumonia of Goats. The Specific Organism of the 
Disease is an Aspergillus.] — Pathologica, 1916, Oct. 1. VoL 8. 
No. 189. pp. 311-315. 

The author points out the existence of a disease afiecting goats in 
Central and Southern Italy which corresponds with the disease known 
as Boufrida in Algeria and with the various outbreaks of pleuro- 
pneumonia in goats observed and studied in Germany by PirsoH, 
Storch and Holzendorf in 1894—95 and in the Lower Pyrenees by 
Leclainohe in If 97. Attempts at prophylaxis and cure by means 
of a serous exudate obtained from the pleura of afiected animals are 
also described. 

Etiology, Various organisms were found at times in the lesions of 
animals dead of the disease but these were held to be secondary or due 
to post-mortem invasion. The author describes the presence of 
corpuscular elements in the specific lesions of the lungs, in the contents 
of the bronchi, and also in the fibrinous exudate on the pleura, where 
they are more easily seen. These corpuscles vary in size from about 
1/lOth of a leucocyte down to those that are almost invisible under 
high powers of the microscope. When examined in the fresh state they 
appear rounded or slightly oval, of a greenish colour, very refractile and 
surrounded by an evanescent halo. They are found especially in the 
cytoplasm of the polynuclear leucocytes, in the so-called transition 
forms, in detached epithelial and endothelial cells, and also free. They 
appear to be attached in varying numbers to the periphery of the cells 
which seems to be protuberant. They are immotile but the free-lying 
ones exliibit Brownian movements. Attempts at staining with the 
ordinary dyes proved unsuccessful, except that a few elements were 
partially stained by the Ziehl-Mori method. In deeply stained pre- 
parations they show up very clearly as negative tefractile images 
surrounded by the stained tissue elements. 

These corpuscles appear to be very similar to those discovered by 
the author in pus from cutaneous lesions of equine epizootic lymphan- 
gitis, in that they have the same aspect as the bodies found in the 
interior of the hyphae and conidia of the hjrphomycetes which he 
isolated. They might also be compared with some of the intracelular 
elements described in some diseases due to filterable viruses, 

'■ .Attempts ut cultivation 'were 'made. by. placing asepticaEy;:.small^' 
pieces. of^' the', fibrinous exudate ^n^a' liquid medium ordinarily :'''.capabie 
of .'preserving.'.the tissue 'elements intact. - In the majority ' .of, cases "..it' 
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was found on incubation that the material became disintegrated and 
produced turbidity in tbe liquid. On examining tbe deposit tlie 
fibrinous network was found to have disappeared and tbe cytoplasm 
of tbe cells broken up thus liberating tbe corpuscles. No otter 
organisms were found. Increase in number seemed to take place. 
On staining with Ziebl-Mori they appeared distinctly acid-fast. The 
author believes that cultivation of the corpuscles had really taken 
place owing to their apparent increase in number, and the disintegration 
of the fibrinous exudate. 

On transplantation into liquid media a slight turbidity and deposit 
were produced which on microscopic examination revealed corpuscles 
as in the first culture, and other rare variable wavy forms similar to 
those described in cultures of the virus of bovine pleuro-pneiimonia. 

Transmission of the disease. Former observers maintained that it 
was impossible to transmit the disease even by inoculation of material 
from lesions. The author’s experiments showed that it was possible 
only to obtain a thermal reaction by intra-pleural inoculation after a 
f ew days, and other slight phenomena. By intra-pulmonary and intra- 
cardiac inoculation a more intense reaction was produced, althoiigii 
not comparable to what is observed in the natural disease. Intra- 
pulmonary and intravenous inoculation of serous exudate diluted and 
passed through a Berldeld filter produced a febrile condition vfhich 
lasted some days but no other noteworthy symptoms. 

Whilst the rabbit, pigeon, and dog did not react to the inoculation of 
various pathological products some guinea-pigs inoculated sub- 
cutaneously, or into the lungs or pleural cavity, died within 15 to 20 
days without showing any characteristic symptoms, or visible lesions 
on post-mortem examination ; no organisms could be cultivated on 
ordinary media. 

The inoculation of the acid-fast bodies after cultivation produced in 
goats a disease similar in most appearances to the natural disease but 
the complete clinical and anatomo-pathological picture was not pro- 
duced. Two guinea-pigs inoculated with a 28 days culture of corpuscles 
died on the 19th day, both having showed identical symptoms, not 
comparable, however, to those of the natural disease in goats. 

The author recalls the fact that in a similar disease, vk., bovine 
contegious pleuro-pneumonia, it is not possible to reproduce the 
t^ical symptoms of the natural disease no matter in what way the 
virus is inoculated. It is also probable that the virus of exudative 
■pleuro-pneumonia of goats at. some stage of its ' existence possesses 
the character of filterability, in view of the febrile reaction shown by 
goats inoculated ■with filtered pleuritic exudate. 

Nature of specific corpuscles. In one of these papers the author 
expresses the view that the corpuscles presented a good deal of 
resemblance to certain minute bodies seen in certain hyphomycetes 
and blastomycetes and found in the body in diseases due to filterable 
virus.^ He claims to have isolated in a state of purity from' two goats 
suffering from the tjrpical disease a particular pathogenic aspergiiliis, 
greyish-green on culture, easily cultivated after isolation, even on 
onfinary media. This aspergillus, contrary to the known aspergilli, 
which only cause ,.pseudo-tub,erculonh^Ieridhs,::is;,;''&^ capable of' 
producing in goats ; extensive pidmbn^;;:he|ati^ 
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lesions similar to those observed in the natural disease ; when the 
conidiospores were inoculated intra-tracheally or into the pulmonary 
parenchyma death took place in about three days. 

' Corpuscles similar to those found in the pathological products of 
the natural disease were observed in pure cultures of the aspergiilus 
isolated, both in the interior of the hyphae and free-lying. They were 
also found in the lungs and pleura of the inoculated’ goats." Very few 
hyphae were found in the lesions as these seemed to have become dis- 
integrated, setting free the corpuscles. A full description of the 
experiments, etc., is promised in a later communication. 

(291) CoNREUs (Ch.), Caehexie osseuse des dquld6s. Cachexie ¥eriE!ii« 
eise des d^uidds. Gylicostomose. pSquine Osseous Cachexia. 
Equine Verminous Cachexia. Cylicostomiasis.] — Bull, Soc. Path, 
Exot. 1916. Oct. Vol. 9. No. 8. pp. 600-633. 

In this memoir the author describes a disease of horses, mules, and 
asses occurring in Brazil, where it is known under the name of “ Cara 
inchada ” or big head.” It is apparently the same affection as 
what is known variously in other countries under the name of osteopo- 
rosis, osteoclastia, osseous cachexia, osteomalacia, enzootic ostitis, 
or gout. The name cylicostomiasis ” is given to the disease to 
indicate the verminous origin which the author attributes to it. 

Cases of the disease among mules and asses are comparatively rare, 
although a number of cases are on record. The disease particularly 
attacks young horses and it appears in them as a rule between the 
ages of two and two-and-a-half years. The incidence of the disease 
becomes proportionately less as the animal gets older. Young imported 
thoroughbred horses placed in a contaminated medium are easily 
attacked and frequently show symptoms from five to six months 
after their arrival. Young heavy and cross-bred horses are also fairly 
easily attacked and may become afiected with “big head” less than 
a year after their arrival Horses of the above type born and bred in 
Brazil may also show signs of the disease before they are two years old. 
Brood mares, even when they have reached adult age, are more 
predisposed to contract the disease than entires. Native animals 
seem, to offer far more resistance to infection. * 

Etiology author discusses the , various theories' which have 
been put forward to account for this disease, viz., (1) that of Zuistueu 
( 1870), still supported by Moussu and others, which attributes the 
disease to incomplete nutrition from a chemical point of view (absence 
or 'deficiency of calcium ^ phosphate),- and '(2)4he bacterial, theory in, 
which either'a staphylococcus,, micrococcus,. or diplococcus "found in 
,.the bone, lesions of certain animals -d-eadnf the' disease has been incrimi- 
nated. In support of the chemical theory .-it has been put- forward that' 
■■'.change of, pastime or. rearing on- artificial pastures frequently prevents ' 
„',or cures 'the disease. .. It,, isV pointed .out, however, that' the young- 
tho.roug.'hbreds imported, into Brazil were^ always supplied with abundant 
,,,,,'noimshme-nt.;Of -good quality. - ■■'The various , organisms described by 
(liBOUGEAiT,; Carihi,' and - others -' were -■found onty some cases and 
-'only^-^^atalate stage -of the. disease. ■'-■■■'■'■ 

■ The bacterial'^ theory fa-ils -'to., -expk^ following pointS'i — 

' (.l,),';,spo,nta'neoiis;recoverie of ' infected .animals, when transferred from 
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an infected district into another district ; (2) the capacity a healthy 
animal, which has never shown any signs of osteoporosis and has lived 
ill contact vith healthy animals, has of contaminating young animals 
that perchance come into contact vnth it ; (3) the absence of the disea^se 
in foals and yearlings, its frequency in animals two to three-aiid-a-half 
years old, and its lesser frequency at later ages ; (4) foals born 
from affected mothers are perfectly healthy and develop normally ; 
(5) improvements in cultivation and the formation of artificial and 
temporary pastures, artificial manuring and drainage diminish the 
number and severity of the cases. 

These various points, which axe difficult to explain bacteriologically, 
are on the other hand in perfect analogy with the conditions that 
prevail in certain parasitic diseases such as strongylosis and haeriion- 
chosis of lambs, oesophagostomiasis and verminous broncho- 
pneumonia of bovines, etc. In the human subject cases of 
osteoporosis and osteomalacia due to well-kiiowm parasitic diseases 
occur. 

The author, in a number of cases examined post-mortem, has always 
been able to find innumerable small worms of the genus GyUcostomiiniy 
in addition to other worms such as Taeniae, Aiioplocephalinae, Oxyuri- 
dae, Ascarides and Strongyles. The constant genus of nematodes 
found in affected animals was represented hj Cylicostommi tetra- 
cantJium. 

Symptoms , — These may be divided into four stages : (1) premonitory , 
(2) lameness and locomotor derangements, (3) osteoporosis and frac- 
tures, and (4) osteomalacia. 

(1) In the initial or premonitory stage the young horses are noticed 
to waste away rapidly, feed irregularly and remain lying- down longer 
than ordinarily. Signs of slight colic, sudden lameness, and periostitis 
of the cannon and pastern bones are then seen. Rest produces a 
temporary amelioration. 

(2) In the second stage, or stage of lameness and medullary derange- 
ment, or pseudo-rheumatismal stage, the young animals, which had 
commenced apparently to recover, now have a recurrence of lameness ; 
very often they appear affected in the hack and seem to have twisted 
the vertebral column. ^ Vegetating periostites appear on the hones 
of the extremities ; some are attacked with colic and intermittent 
diarrhoea. Various vices such as eating earth, self abuse, etc., may 
appear. The superficial lymphatic glands and the thyroids are 
enlarged ; certain nervous symptoms appear such as locomotor ataxia, 
recurrent lameness, paresis, etc. Probably the roaring observed in 
some cases is attributable to the disease. The animal turns with 
difficulty in its box as if suffering from pain of the vertebral coliiiiin 
or muscles of the back. Several of the cases show signs of “ jinked ” 
hack. These symptoms may last from three to five months or longer. 

(3) The stage of osteopososis, fractures, and “ big head.^^ During 
this stage, which occurs some time after the occurrence of lesions in 
parts where there is most strain, such as at the insertions of tendojis 
and ligaments and around the joints, is noticed the tumefaction of the 
maxillary bones, and. this very often coincides with the change from 
temporary to permanent teeth. . Osteomyelitis sets in around the 
alveoli of the molars, but this k in reality one of the last sytoptoins 
to appear. In horses which ate not put to work exostoses of the bones 
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of the limbs are less common, while lesions and deformities of the 
vertebral column are more frequent, thus very often giving them the 
appearance of animals affected with rickets. Fatal fractures may 
occur at this stage from very shght causes, 

(4) Stage of osteomalacia. — This is characterised by the almost 
complete demineralisation of the bones, which increase in size or become 
bent on account of the weight. The molars become loose in their 
alveoli and the horses may grunt on account of the thickening of the 
superior maxillae. In this condition the animal can only feed vdtli 
difficulty, becomes weaker and weaker and finally dies. 

Animals imported at the age of three or four years show a more 
chronic picture, often only showing signs of chronic lameness, muscular 
atrophy, etc., without apparent cause. 

Leswns.— In connection with the bones the lesions are first those of 
periostitis and ostitis at various points, and in the stage of osteoporosis, 
of rarefaction of the compact bony tissue, etc. 

Millions of cylicostomes are always found in the caecum and colon, 
partly fixed to the mucous membrane and partly free. The blood 
always shows eosinophilia. A serous exudate is found in the 
peritoneal, pleural, or pericardial sacs. The intensity of the disease 
appears to be proportional to the parasitic infection. 

The duration of the disease is difficult to determine. As regards 
the minimum of time, young animals imported between 20 and 24 
months old may pass four to six months before showing the first 
symptoms and four to six months later only the more evident symptoms 
appear. After 10 to 15 months at Eio de Janeiro osteoporosis appears. 
Animals four years old or more very often develop a chronic benign 
form of the second or third stage, which may remain a long time 
unchanged. 

During the first and second stages diagnosis is difficult 
to anyone without previous knowledge of the disease. It is, however, 
easy in a contaminated medium. Out of 25 racing stables in Rio de 
Janeiro the author knows of more than 10 infected ones. Examination 
of the faeces for the presence of cylicostome eggs should be resorted to. 

Death is generally due to fractures. During the first 
and second stages recovery is possible and may still be possible during 
the third stage, provided medullary deranganents have not become 
pronounced. A cure is impossible in the stage of osteomalacia. 

Tfeatfmfit — This consists in raising the tone and condition of the 
body and expelling the intestinal parasites. Balls made up according 
to the following formula are administered three or four times at 
intervals of from two to four days to two-year-olds 


Thymol ................ 6 grammes. 

Santonin ... ........ 50 centigrammes. 

Cape Aloes ...... . . . . . . . 6 grammes. 


Medicinal Soap to make 1 ball. 

' For threC' or four-year-olds the doses 'are' increased by about:a half,' 
and-, if ■ they ' are,' , already infected' the; doses are : doubled.; • Excellent 
results are claimed to, follow, this treatment-administered during the, 
first and s,ecohdstag,es of, the ffisease, V. '-A 

',Pfem^^re^'',ir6a^mewC-~--This. ■eonste in ', the effective ''disposal of 
infected ia,eces, ' and .the following -are" the two, principal 'points which 
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slio'uld thus be followed. — (1) Avoid the introduction into stables 
or pastures free from parasites of animals infected with cylicostomes. 

(2) Where parasites exist try and destroy them by the use of certain 
vermicides, and cause them to disappear from pastures by the use of 
lime, sulphates, drainage, and, preferably, by ploughing and cultivation 
of suspected land. 

[In the discussion on this memoir Van Saceghem stated that all the 
eqiiines in Zambi, Belgian Congo, are affected with Cylicostom/mn 
teimcantkum but that no case of osteoporosis has been observed there. 
When these equines are taken to Kitobola (Lower Congo) they there 
contract osteoporosis.] 

(292) lIuBiiiN (G.). Encephalo-my^lite pseudo-epizootique dn chevaL 
[Equine Pseudo-Epizootic Encephalo-Myelitis.]— BulL Soc, Path. 
Exot. 1916. Oct Vol. 9. No. 8. pp. 557-561. 

The author describes a very fatal disease of equines in Parana 
(Brazil), where it is knovm under the name of '' Peste de Cegar ” (Blind- 
ness disease). The disease, which in the great majority of cases takes 
on a rapid course, is characterised by the follomng symptoms: 
(1) blindness, (2) circular movements followed by unilateral paralysis, 

(3) immobility, where the animal remains for hours without 
mo^dng, and then (4) a stage of excitability, depression, coma, and 
death. ^ The stage of excitability supervenes in about seven or eight 
hours after the appearance of blindness, and the animal suddenly shows 
symptoms of mania. 

The disease differs from the so-called Borna disease, which also 
affects cattle and is characterised . clinically by symptoms of cerebral 
excitability accompanied' by muscular- contractions and followed by 
paralysis. ^ Siei>amogeotzky and other authors state that t'he causal 
organism is a micrococcus affecting the nerve centres. In Peste de 
Cegar there is no forcible contraction of the muscles of the poll, as in 
Borna disease; it also appears to be specific to the horse and 
outbreaks commence to occur during the Brazilian winter and disappear 
completely in summer, whereas the Borna disease reaches its maximum 
intensity in summer. ■ 

' Dn examination the following lesions are found. The 
stomaoli 'is greatly dilated and filled with undigested maize in a state 
uf fermentation. "Its;, mucous membrane is considerably ■ inflamed. 
T'he' other organs and viscera shows- 'signs of intoxication. .The most 
important lesions' are found in the'-nervous system and consist in co-n- 
gestion of the frontal convolutions 'and haeWrrhages into the optic 
lobes, the corpo-ra striata,., or -into the: medulla. The lateral ventricles 
.are filied,„up and. the nerve cells .in contact with, the- cerebral fluid are 
degenerated, presenting thus at first sight the appearance of an abscess. 
The spinal cord show'^s the same lesions. 

The stomach contents are found to contain an Aspergillus, on micro- . 
scopic examination. No organism was found in the blood or in t.'he 
nervous system. The inoculation of blood and cerebral fluid into the ' 
rabbit, rat, horse, and sheep gave negative results. 

*^0 author believes that the disease is due to an Aspergillus found in 
maize for the following reasons 

(«} On post-mortem examination 'a large number of- moulds pf the 
aspergillus type are always- fptmd in' the mm and in the stomach of 
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animals dead of the disease ; (6) the disease appears especially in the 
spring when conditions of warmth and moisture are favoiirahle for the 
development of ^ moulds in newly harvested maize; (c) the disease is 
only found in animals that have eaten maize : (d) if the maize is scorched 
before use no horses are lost from this disease. 

Dupokt’s theory that the disease is caused by a virus found in 
marsh ^ water is ■ inadmissible because the disease only attacks horses 
belonging to carters, and these horses are never allowed to graze 
in the fields and are fed almost entirely on maize bought in wayside 
shops ; further, w'hen a case of the disease occurs their horses are 
turned into the prairies and no further cases occur. 


(293) Uebain (G.). M^ningo-enc^phaio-my^lite des ponies (? spirillose). 
[Avian Meningo-Bncephalo - Myelitis (? Spirillosis).] — Bull. 8oc. 
Path. Exot. 1916. Oct. Vol. 9. No. 8. pp. 561-563. 

This is a disease known locally under the name of “ Ar,” afiecting 
adult fowls in the State of Parand, Brazil. It is not contagious and 
only affects a few fowls in each poultry run. The disease lasts from 
15-30 days and the symptoms shown are fi:rst, somnolence and inappe- 
tence, then conjunctivitis, followed by keratitis affecting first one and 
later both eyes, and then symptoms of meningitis as shown by forced 
contraction of the neck muscles causing the head to touch the body. 
The "wings and feet later become paralysed and a day or two before 
death the animal shows epileptiform fits. 

On post-mortem examination the liver, spleen, kidneys, and heart 
are found to be affected with degeneration ; the meninges are inflamed 
and a lemon-coloured fluid is found between them and the brain. 
Petechiae are found in various parts of the brain and spinal cord. The 
blood shows a marked eosiiiophilia. 

In the conjunctival secretions, the aqueous humour of the eye, 
pharyngeal secretions, intestinal contents, and nervous substance a 
micro-organism was found in the form of a Spirillum which stains blue 
with Giemsa and shows two or three red stained granules. This 
organism was found in pure ciilture in the eye and brain. Negative 
results have so far follow-ed attempts at transmitting the disease by 
inoculation of products from diseased birds into rabbits and fowls. 

(294) VAN Saceghem (E.)' Travaux du Laboratoire de .BaetMotogI© 
v^tMnaire de Zambi (Bas»Congo). [Investigations carried out at' 
the Iiaboxatory of Veterinary Bacteriology at Zambi, Lower 
Congo.]— EwZL Agrk. Congo Beige. 1916. Mar.-June. Vol 7. 
No. 1-2. pp. 114-130. With 10 text-figs, 

(I) Epizootic Abortion oe Asses at Zahbi, pp., 114-116. 

In a previous report (1914) the author gave the opinion that epizootic ; 
' abortion ' was ,a clinical identity, ■ with specific causal organisms" in ', 
each case, for bovines, equines, and ovines, respectively. 

" The bacillus, "the cause of epizootic abortion' in asses at Zambi, was 
found i'a'''enormous;'quantitiesi,n the stomach' 'Und blood of the foetus, 
as well'aS' in, the .spleen, liver,' lungs, and the foetal .membranes ; the 
uterus and', vagina of ' affected animals also, harbour the germs. , 
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The bacillus is very small ; it is motile, but does not execute any 
appreciable traiislatory movements. On agar a growth is seen after 
24 tours at 37° C. ; a growth is even obtained at ordinary temper- 
ature (average 26° C.). In broth young cultures give a uniform 
turbidity ; in old cultures flocculi are seen. 

Cultures are only feebly virulent for small laboratory animals. 

Clinically, the disease is manifested by abortion and between two 
successive abortions the animal shows no symptom. The vaginal 
discharge, seen after abortion, is sometimes very transient in 
character. 

The author employed the agglutination test in order to diagnose 
the disease, using as emulsion a 24 hour-old broth culture of an 
organism isolated from a foetus. It seems that the maximum agglu- 
tination produced by the serum of chronically afiected asses is given 
in dilutions of 1 /200. The serum of an ass that had never aborted and 
of equines and bovines gave entirely negative results. 

The disease observed at Zambi seems to be specific for the ass, of 
any breed or origin. Attempts at infecting horses and bovines failed 
completely. 

The author has tentatively employed vaccination by means of 
cultures of the specific organism killed by heating. Injection was 
followed by a marked local reaction of varying intensity together with 
an appreciable febrile reaction. The results of this treatment are 
not given. 

The author has been able to adopt all the necessary prophylactic 
measures by employing the agglutination test for diagnosing the 
presence of the infection among infected animals. 

(II) Pig-breeding in the Zambi District Lower Congo, pp. 
116-123. With fifigs. 

The black native pig of this district is not suitable for profitable 
breeding owing to its degenerate nature ; the average weight is about 
30 kilogrammes. A priori it is, however, more advantageous to 
ameliorate a native breed, adapted to the environment and possessing 
a specific resistance against the prevailing diseases. Experiments 
made at Zambi have nevertheless proved that the j)rodiice obtained 
by crossing a pure Belgian breed with the native pig have given 
surprising results, in that while they inherited the resistant qualities 
of the native pig they showed marked increase in size and weight ; 
three months old young pigs of 3/4 Belgian breed exceeded in weight 
■ the pure Belgian pigs. , ■ ■ 

The diseases affecting pigs in the lower Congo are numerous but 
f ortunately have nearly all been identified and suitable methods of 
treatment adopted. The following is a list : — 

(1) Disease of young pigs due to a bacillus of the typhoid group. 

(2) Myiases. These are particularly prevalent in the rainy season 
and are produced by the larvae of a fly {Lucilia sericata, Meig,). Treat- 
ment consists in the application of 10% carbolic ointment to the 

''WOUnds.\S-:v::^':::';VV'^ 

(3) Parasites. The most formidable is a chigger {Sarcopsylhpemtram). 
This makes its appearance in the dry season when the female fixes 
itself on to the skin ; the infection is spread indirectly by means of 
infected piggeries, etc. ^ The chigger may cause serious damage both 

the teats,, which 
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are ^ sometimes so thickly covered that the mothers refuse to suckle 
their young. Treatment consists in placing the pigs at some distance 
from native dwellings and disinfection of piggeries, especially during 
the dry season. Two other kinds of parasites are also frequently 
found on pigs, vk., Haematopinns, and ticks {RhipicepJiahis a^ppendA- 
ciilatm, E. simus, R. bursa). The only practical means of getting rid of 
these vermin is by systematic application of the dipping tank method. 

(4) Cysticercus cellulose, the cause of measly pork, is common, and 
pigs should thus be kept away from places contaminated with the 
excreta of natives. 

All pigs were found to be affected with Balantidium coU, Strep- 
tococci, spirochaetes, and infusoria which resembled the genus 
Butsclilia, were found in the intestines of young pigs. 

(5) The bulb of a certain plant (Albiica variegata^ Wild) was reported 
to have caused considerable mortality among pigs in the Moanda 
district ; experiments made by the author show^ed that injection of 
this plant into pigs did not produce any harmful effect. 

The only species of trypanosome found in the Zambi district 
resembles the T. cazalboui, but differs in certain details. This trypano- 
some is devoid of pathogenicity for the pig. 

(Ill) A New Bacillus (B. zambiensis), pp. 124-125. 

This is a saprophyte always found on the skin of bovines, equines, 
and antelopes in the lower Congo. It is polymorphous, often seen in 
the form of short filaments, 5 X *7 ft. In these filaments are seen 
refractile bodies, about six in number, which are the sporulating forms 
of B, zambiensis. The bacillus is also seen in the form of separate rods 
of variable length up to 3*6/^ by *7/^ broad. Besides these two forms 
one may observe a strepto-bacillary form in which the more or less 
long chains are curved or interlaced. 

The bacillus grows very well at ordinary temperatures on agar and 
Sabouraud agar, in the form of a strepto-bacillus and isolated 
forms. These become transformed into spores for the most part on 
the eleventh day. Agar cultures are thick, creamy, viscous, and 
dirty white in colour. Towards the seventh day the film becomes 
wrinkled, giving rise to elevations with serpiginous margins. The 
bacillus is strictly aerobic. In ox serum the bacillus grows with the 
same characters, giving rise to a surface film from which grows a 
fiocculent deposit. 

Transplantation on to Sabouraud medium is difficult, growth is 
slow and the bacilli are only found in the form of simple isolated forms. 
The bacillus is surrounded by a capsule. 

The organism show's no pathogenicity so long as it remains on the 
skin. As soon as it' gains access, to; the cellular tissues it "becomes 
virulent. 

■„(IV),. A Cutaneous Myiasis., pp. 125-127. Withl fig. 

The cutaneous myiases observed in the domesticated animals are 
produced by the larvae of Muscidae belonging to the sub-families 
Muscinae and Sarcophaginae. 

.'.The' author has observed several cases of this disease in breeding 
stock at: .Zambi. .All were complications .of accidental wounds. /One;. 
.' of ;these'lesions was found on the external-surface of a.pig’s;ear,;.'aBother'': 
''on the posterior part of a cow’s' udder, and a third' on the .testicle of.' a., 
young bull. -.’- Air these sores ..present the., same aspect.;., they;',, are.. 
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3 to 4 cm, deep by about 3 cm. broad, give rise to an offensive odour 
and show abundant bleeding and budding. A mass of moving larvae 
is found inside the sores and behind the fleshy buds. The margins of 
the sores are perpendicular and the surrounding tissues are considerably 
indurated. The affected animals are considerably depressed, and show- 
lack of appetite and wasting. 

The larvae are described as being all identical, of a dirty- white colour, 
very active, 15 to 17 mm. long by 5 mm. broad ; the head is furnished 
with two black sharp booklets showing synchronous movements. A 
piece of meat 3 cm. long by about 2 cm. broadwas completely devoured 
in 24 hours by 10 larvae. The cephalic end of the larvae is pointed, 
the posterior end of the body is broadened out. The body is divided 
into 12 movable segments, each segment being covered with several 
rows of small spines of a brighter colour and directed backwards. 
The author succeeded in rearing the larvae, which became trans- 
formed into pupae and then gave rise to insects of the genus Lucilia. 

Treatment consists in the application of 10% carbolic vaseline to 
the sore, which becomes closed up after a few days. 

(V) A Case op Stypziektb at Paso-Konde, neab Zambi. pp. 
127-130. With 3 figs. 

This disease is well known in South Africa, where it has been de- 
scribed by Theileb. It has not hitherto been identified in any other 
parts. The animal described was reported to be lame and on examina- 
tion by the author was found to be in good general condition but 
presented peculiar movements, viz., it walked on the heels of all four 
feet, taking short steps, the hoofs w’-ere hot and considerable pain was 
felt on pressing the shoulder. Examination of gland juice as well as 
of the blood proved negative. No improvement was observed in the 
course, of many w-eeks. Observed afterwards at the laboratory the; 
acute symptoms ' disappeared -. after some w’eeks but the deformation 
of the hoof became daily more and more marked. All the hoofs became 
lo,nger ' than those of other animals. No articiiiar .lesion was noted. 

. In' South ' Africa the disease has been attributed to poisoning by 
fertewa Theiler believes that other agents are 
capable, of 'producing the affection as well. The affection appears to 
be common on pastures where there is an acid vegetation. 

. This case observed at Zambi differs, in some respects from the 
majority of cases of Styfziekte, in that there was simply a- lengthening 
,uf the hoofs and it apparently- resembled laminitis of equines. There 
was -no lack of phosphates in the' earth of the district and no ,0. hu/rheana 
was' found, -but there were- many very da.mp .marshes with- an acid 
'vegetation. ■ 
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Norris (R. V.). A Comparison of -the /'‘'Beflhrinatioii'” and' 
‘‘-Oxalate ’t.Meth'Ods of Serum -Freparatio-n asRppIied ,to Haemorr- 
liagic Septicaemia and Anthrax Sera together with S.ome- Analyses ■ 
of Buffalo and Hill Bull Blood. — Bnlt Agric, Ees, Jmt,' Pmai 
,..-No. -60- ,--^'l-5-pp>, , 1.Q16, :Ghlcutta:. Supt- Govt*. Printing. .- 

:i-Jn:'.these-,',-hotes:-A;;-bttof;e^ of'-so,'me comparative experi- 

-;:mepfe: :-parried India, in which the 
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above two different metbods were examined in order to determine tbe 
influence on the yield and quantity of the serum in each case. 

After imiiiiinisation each animal at present is bled three times in 
series at intervals of four days, the quantity of blood withdrawn, each 
time being at the rate of 6 cc. per lb. body weight. 

Defibrination meiJiod. The blood is drawn into bottles containing 
a coil of copper wire, is defibriiiated by shaking, and the defibrinated 
blood then centrifuged. 

Oxalate 7nethod. The blood is run into bottles containing 10 cc. of a 
10 per cent, solution of potassium oxalate per litre of blood. In the 
case of buffaloes the corpuscles settle very quickly and a large propor- 
tion — 50 per cent, of the blood — of clear plasma can be S 3 rphoned off. 
The residue is then centrifuged. In the case of hill bulls the whole 
of the blood has to be centrifuged as the corpuscles show no tendency 
to settle. The oxalated plasma is clotted by the addition of 10 cc,. of a 
12 per cent, solution of calcium chloride to each litre of plasma. The 
contraction of the clot is accelerated by the addition of weights. 

The results , of these experiments are given in the tables of which the 
foll,owi,ng two represent a summary : — 

Table XIL 


Haemorrhagic Septicaemia. Serum Yields., 


Animal. 

Nature of Bleeding. 

Average yield of serum. 
Percentage of whole Mood 
drawn. 

Defibrination 1 Oxalate 

method. I method. 


Bleedings. 

1 

! 


Buffaloes ' 

ist . . . 

60-ti i 

50*4 

* * 

2n,d ■ ■ . 1 

52-0 1 

59'2 


3rd , ... .. I 

■ 58-5 1 

62-8 

Hill Bulls 

1st : . . ■ . . "1 

48-3 i 

57’1 

>> * * 

2nd ■" ■ i 

. ,52-7 i 

56-2 


3rd ■ .. ; 

, ^ 1 

56'4 


Table XIX. 

Anthrax., ,Serum Yields. 




.Average yield of 'serum. 



, '. Percentage of 'whole' blood , 



drawn. " 

', Animal. 

' N ature of Bleeding. ' 

, , j 





■ Defibrination 

' Ox,alate, , 



. . method,': , 

method.,',;.,,' 

Buffaloes.. 

^ 1st 

48-6'''. . 



2nd.' " 

■ 64-3 



3rd',', 

: , 61-7 
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A Chemical analyses of a number of buffalo and hill bull bloods and 
of their various constituents was also made. The results are given in 
the following summary : — 

(1) In the preparation of haemorrhagic septicaemia and anthrax sera 
the oxalate method gives a considerably increased yield of serum as 
compared with the defibrination method. 

(2) The serum prepared by the oxalate method is greatly superior in 
appearance to that obtained by defibrination and centrifngalisation. 

‘ In the case of buffalo blood the oxalate method saves 50 per cent, 
of the ceiitrifiigalising as the corpuscles settle rapidly and the plasma can 
foe syphoned oft. This point is of considerable practical imi>ortanco where 
large ^puaiitities of sera are dealt with as the consequent economy in engine 
power entails an appreciable saving of expense, 

‘‘ (4) With Mil bull blood the corpuscles show little tendency to settle 
and the whole of the blood has to be centrifugalised as in the defibrination 
method. 

" (5) In both haemorrhagic septicaemia and anthrax bleedings if a series 
of bleedings be taken at short intervals the yield of serum increases pro- 
gressively, the third bleeding giving a larger percentage of serum than the 
second which in turn yields more than the first. 

“ (6) Analyses of normal bufialo and hill bull blood show that the serum 
from' the latter animah contains a considerably larger percentage of 
globulins than does that from buffaloes. This seems to be the chief point 
of difference between the two bloods.” 


(296) Lange (C.). Die Bedeutung der Sake fir spezifisehe Agglutina- 
tion. [The Importance of Salts in Specific Agglutination.] — 
ZeUscJir. /. Imfmmitdtsforsch. 1916. June 8. VoL21 No. 6. 
pp. 587-620. 

Summary:— 

According to the new tests employed in our researches one must, in the 
study of the question as to what importance, salts have in specific agglu- 
tination, place in the foreground' the fact that the. agglutinin is not a single 
body,_ but is composed of various protein fractions of the serum that 
act differently also in the course of agglutination on account of their 
chemical and physical differences. 

In order to find out how agglutination, or even only a part of it, vis., 
the combination of the agglutinin *with the aggliitlnabie substance, takes 
place in a-salt-free medium one must take into consideration the fact that 
a part of the agglutinin (I), which is composed of eiiaiobiilins and pseudo- 
globulins insoluble in water,. remains undissolved in the salt-free , medium 
and consequently does not enter into the question of agglutination, a fact^ 
which earlier workers have not borne in mind. 

,, , . As regards this portion of the- agglutinin the salt only plays the role of 
holding the, protein' substance in 'solution and this can be" done equally well' 
by means, of a trace of soda, 

"The importance of the salt in the phenomenon of agglutination is not, 
however, here .exhausted ; by quantitative analysis 'of the occurrences it is 
.se.ehthat a.portion of the aggiutiD.in,,belongmg to the albumins, can bring 
".■'..about 'agglutination.' in a perfectly 'salt-free medium. , This portion of the 
agglutinin,' (II) appears to.be inconstant or at ail events to be p,r6sent only 
'.in' very small quantities. 

■ ; .‘'‘An addition to this the salt appe'ars to play a part analogous to Bordet’s 
tonic .suspensions .in that the -sen'sitijsed bacteria are kept more easily 
dispersed in the presence of a neutral salt. 

“A division of the course of 'agglutination 'into two pha,ses, viz. 
(1) combination of the agglutinin with the agglutinable substances, which 
,:.can,,take ..place, in .g.Balt-free medium ».an'd (2) clumping through the agency 
,:pf'■',,^the,:,',,;■■sa!t,, ;'can'".,.m.b:;,do considered. 'r,co,rrect m'^' the' .light ' of o'lir.. 
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“ The theory of the binding of the (whole) agglutinin to the aggliitinable 
substance in a salt-free medium can no more be looked upon as valid 
according to our experiments. 

“ The _ salts thus play a diherent r61e for the different portions of the 
agglutinin ; for agglutinin I. they are necessary especially to hold this 
portion in solution, for agglutinin II. they are altogether unimportant, 
and in the third instance'they apparently have only the importance of 
an accessory physical agent which favours the clumping without being 
absolutely necessary for the accomx^lisliment of the phenomenon.” 


(297) Leschly (W.). Versiiche liber Komplement, I. Kompieineiit 
imd Ambozeptor. [Experiments on the Complement.] — Zeitschr^ 
f. Irmitmitdisfofsch. 1916. Apr. 18. Vol. 24. No. 5. pp, 499-540. 

Summary : — 

“ Wiieii fresh sheep blood corpuscles and fresh guinea-pig serum are 
employed the titer and action of the complement is within very wide 
limits little dependent upon the quantity of amboceptor employed, pro- 
vided that the latter is sufficient to produce total haemolysis. On the 
coiitrarj^, the titer and action of the amboceptor is very little dependent 
on the quantity of complement, provided that sufficient quantity is 
employed to bring about total haemolysis. 

“ If larger quantities (more than 20 units) of amboceptor are employed, 
the conditions are rather different ; all stronger amboceptors had even in 
a quantity up to 200 units only a slight influence on the action of the 
complement, whilst the weaker amboceptors in larger doses had an in- 
hibitory effect on haemolysis. Out of the amboceptors tested six had a 
very different action in that they produced haemolysis by themselves in 
larger quantities, apparently because the complement in them had not 
been sufficiently destroyed. 

‘‘ On storing, the resistance of the blood corpuscles becomes decreased, 
more quickly when held in a 5 per cent, suspension than when freed as far 
as possible from salt solution. The diminished resistance shows itself 
first of all by an increase in the titer of the amboceptor. Only after this 
has taken f>laoe is the action of the complement dependent on the quantity 
of amboceptor. 

“ The resistance of the blood corpuscles is considerably diminished by 
lying in contact with the amboceptor. 

“ On the other hand, the resistance is apparently not dependent on 
whether the corpuscles have been washed once or several times, or on 
whether they have been procured by defibrination or by the addition of 
citrate or oxalate solutions to the blood. 

“ The action of stored complement is likewise dependent on the quantity 
of amboceptor to a far higher degree than is the action of a fresh com- 
plement. This change in the complement is manifested whether the gumea- 
pig serum is stored with the mixture or separate from it, and more quickly 
at higher than at lower temperatures. ■ Neither in the case of amboceptors 
nor in guinea-pig sera were there brought out individual peculiarities of a 
practical importance in the sense that Schelier indicated., Oii' the .other 
haiidThere were found, differences in. the degree of rapidity with which the 
amboceptors haem olysed and . combined. ■ 

4 “ Ox' blood corpuscles showed the,' same characters as sheep corpuscles 
but the fresh corpuscles (i.e., those' just' procured from the slaughterhouse) 
sometimes showed diminished resistance. 

“ Also, in a haemolytic system with pig blood corpuscles, an increase in 
the quantity of am,bo,eeptor employed did not make it possible to diminish 
the quantity of complement necessary for total haemolysis. 

" “ Contmrydo the .assertion of ScheUer,' the action of the complement, 
m.easured'hy the final result, is in reality flecided by the abs'olute'' quantity 
andmot by .the "coBoentration, employed., . 

' Onthe; other hand there exists 'adistinct relation betwe.en. the rapidity'.' 

" ■ of haemolysis' and' tlie'- concentration" ' 'of the , complement, '■■'.'■inaSihiich as ' 
iihe quantities '/of, complement that haemolyso' in different volumes "with 
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tbe same rapidity are proportional to tlie voinmes used in eacli case, i.e.^ 
the same complement concentration produced haemolysis witli tlio same 
rapidity. 

‘‘As against tlie statements of Sclieller, titer doses of complement are 
capable of completely liaemolysing only a slightly larger quantity of blood 
than that for which 'the titer is determined. By increasing the quantity 
of hloodj a certain quantity of complement ordinarily haeniolyses absolutely 
larger, but relatively smaller, quantities.” 


EEPOETS AND MEMOEANDA. 

(298) Egypt. Ministry of Agriculture. ¥eterinary Service. Annual 
leport for the Year 1915. [Littlewood, (W.), Director, Veteri- 
nary Service.) — pp. vi + 59. 1916. Cairo : Govt. Press. 

[Price P.T.5.] 

This report comprises three sections dealing, respectively, with 
(1) Contagious Diseases, (2) The Veterinary Pathological Laboratory 
(Mason, E. E.), and (3) School of Veterinary Medicine (Rabagliati 
D.S.). 

Section 1. Contagious Diseases. 

In this section statistics are given with regard to the number of 
.cases of the various diseases reported and their distribution in the 
various provinces, together with the figures for the preceding year. 
The figures for the year 1915 are as follows 

Cattle plague 358 deaths, together with 110 additional cases in the 
Alexandria quarantine pens and abattoir amongst cattle imported 
from the Sudan. The number of cattle doubly inoculated, that is, 
with virulent blood and serum was 4,833, among which 29 deaths 
occurred ; 104,916 were inoculated in 1914. 781 cattle that had been 
immunised in June and July 1912 were tested with virulent blood and 
none died after the operation, showing that a high degree of immunity 
had been conferred. The number of deaths from cattle plague was the 
smallest since the disease ivas introduced in 1903. 

Babies,' 65 cases — 57 dogs, 1 cat, 5 monkeys, and 2 horses. Glanders, 
52 cases,. 'as against 37 cases in 1914. Epizootic lymphangitis, 13 cases. 
Anthrax, 11 deaths. Sheep pox, 99 cases. Eoot-aiid-mouth disease, 
nil. Haemorrhagic septicaemia, 29 cases in buffaloes and cattle ; in 
■'addition' 18 cases' were reported for the first time' in Egyptian sheep. 
Mange, 201 cases ; about half the camels of the country are probably 
affected in addition. Strangles, 4 cases. Spirochaetosis in fowls, 5 
cases. Trypano'somiasis, 62 cases. . Eilariasis,:! case.' Malta' fever, nil.' 
Piroplasmosis, 98 'cases (cattle '84, horses 12, dogs 2) yin addition, among 
the Sudanese cattle 94 cases were detected in quarantine stations and 
abattoirs. Tuberculosis, 1,143 cases reported, nearly all in the Cairo 
and Alexandria abattoirs. Tetmus, 16 cases. Ovine caseous lym- 
phangitis, 3 cases. Cerebro-spinal meningitis, nil. Cow pox, nil. 
Coccidiosis, 29 cases detected in sheep, cattle, and rabbits. Equine 
pneumonia, nil- Contagious bovine pleuro-pneumonia, 111 cases, 
and in addition 1,205 cases were reported by the. Sudanese Government. 
Stiff sickness, 215^ cases. Bursati, 1 case. Eingworm, 1 horse' 4nd" 
1 sheep. Camel pox, 38 cases,.,, ^an diphtheria, 
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Statistics are given dealing witli the Sudan tradcj whidi for tte time 
being is almost tbe only source of cattle and sheep from abroad, the 
Shellal quarantine station, animals imported from other countries 
besides the Sudan, the isolation hospital for contagious diseases of 
animals at Abbassia, a census of cattle, horses, mules, donkeys, 
camels, sheep and goats, and animals slaughtered. 

Section 2. Veteeinary Patholog-ical Laboratory (Mason, P. E.). 

Figures are given showing the number of specimens of various 
diseases examined at the laboratory ; a considerable amount of work 
was also done for the British Army in Egypt. 

Investigations were carried on throughout the year into the nature 
of diseases afiecting Sudanese animals arriving in quarantine. The 
following diseases were detected : — 

(1) Bilharziosis {ScMstosomum bovis), 65 cases were discovered and 
observations made are dealt with in a separate publication. 

(2) Cattle plague, 

(3) Coccidiosis {Eimeria zurni). In Sudanese cattle the majority of 
cases detected were sub-acute in character, the chief lesion being a 
patchy inflammation of the intestine, not as a rule producing a fatal 
termination. In Sudanese sheep coccidiosis {Eimeria faurei) has been 
found to be responsible for a higher mortality than any other disease. 
On several occasions circumstances have arisen necessitating keeping 
infected flocks for a considerable time before slaughter ; in these 
circumstances precautions have been taken, with good results, for the 
repression of the disease, based upon the knowledge of the mode of its 
transmission and the life-history of the parasite. 

(4) Contagious bovine pleuro-pneumonia, 

(5) Oesophagostomiasis, Found to be of frequent occurrence both 
amongst Sudanese cattle {0, inflatum) and sheep (0. columbianum). 
In cattle the parasite does not appear to cause much danger and is 
often found in the apparently healthy animals. In sheep the eSect 
is much more marked ; it produces progressive emaciation and finally 
death from cachexia. The parasite has not hitherto been detected in 
Egyptian cattle, but has been found in sheep and pigs. 

(6) Onchocerciam, Three varieties were observed, vk. : 
(a) 0. /asmto, found subcutaneously in Sudanese as well as Egyptian 
camels, causing subcutaneous fibrous growths but no general dis- 
turbance; (b) 0, armilhta, found to afiect about 80 per cent, of 
Sudanese cattle, a similar proportion of adult EgjTptian cattle, and a 
considerably smaller percentage of bufialoes. It inhabits the aorta 
and it produces loss of elasticity by the formation of extensive cal» 
careous plates, wrinkling of the vessel walls, aneurism, and finally in 
extreme cases death from ruptured aneurism ; (c) 0. gutturosa, first 
found in Sudanese cattle inhabiting the cervical ligament. Not 
observed to produce effects harmful to the host. Also observed in 
Egyptian cattle. ■ 

(7) Piroplasmosis, {TJieilefia parva and P. mutam), 

(8) Tuberculosis, Appears to be quite rare in Sudanese cattle. 

(9) Trypanosomiasis {T. pecorum 

(10) A small hydatid was found to be quite common in the livers of 
.Sudanese cattle, closely resembling structurally the Cysticercus bovis^ 
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except that tlie outer membrane appeared to be a little thicker. The 
usual seats of 0. boms were, however, quite free. 

(11) Gangrenous oedema was found several times in Sudanese cattle 
a-fiecting the muscular masses. The lesion bore some resemblance to 
blackquarter. The exudate from the lesion was found to contain in 
almost pure culture a small bacillus with special characters. It showed 
a hi-polar method of staining and was easily cultivated by^ anaerobic 
methods ; the disease was transmissible both by wound inoculation 
of erodate and of artificial culture. Natural infection frequently 
takes place jn wounds produced by cattle horning each other. 
Ohsenations on diseases of Egyptian Urn stock — 

(1) Contagious pneumo-enteritis or haemorrhagic septicaemia of sheep 
was first discovered causing considerable mortality among sheep 
belonging to the Ministry of Waqf s. The causal organism (B. hi-polaris 
ovisepticus) was isolated from the bodies of diseased sheep in pure 
culture and the disease was reproduced in experimental sheep by 
inoculation of this organism. The disease was observed in its three 
forms : acute, sub-acute, and chronic. The acute form was found most 
frequently to afiect lambs and the other forms were found in adult 
sheep. 

(2) Camel pox. Variola among camels in Egypt was first observed 
by Masoh (H.) (March 1915) in an outbreak affecting Egyptian trans- 
port camels in which 30 cases soon occurred. Subsequently several 
outbrealm were observed in upper and lower Egypt occurring for the 
most part in adult animals. The lesions are quite typical of a variola 
and pass through the usual stages in about three weeks. They are 
found on the lips, the sheath, inside the thighs, on the belly, and inside 
the arms. Usually the disease takes a mild form with discrete lesions 
in these parts and there is very little constitutional disturbance. In 
more severe cases the lesions become confluent and there is a marked 
tendency to secondary mixed bacterial invasion producing oedematous 
swelling of the head and sometimes of the belly, and the odour becomes 
offensive ; conjunctivitis and ulceration of the cornea are not uncommon. 
ExperimentB were made to ascertain the relation between the camel 
virus and Variola vaccinia. Glycerinated lymph made in the ordinary 
way from camel pox was found to be non-infective to calves and 
buffalo calves, and calf lymph was found to be non-infective to camels. 
The susceptibility of the experimental animals, each to his own variola, 
TOs subsequentiy establish 

(3) Tests applied to cattle immunised against cattle plague by double 
inoculation. This has been briefly ref erred to in Section 1. 

(4) Sfirochaetosis of domestic birds. Has long been known to affect 
fowls in E^t and more recently ducks ; the transmitting agent is 
Argos persicm. During the year spirochaetosis has been observed in 
donkeys and in geese ; the transmitting tick is of the same species as 
in the case of the fowl disease. Treatment with organic salts of arsenic 
has given good results. 

(5) So/rcosporidiosis. Sarcosporidia have already been reported in 
the follownig domestic species, viz., buff'alo, ox, sheep, goat, camel 
{new species), and pig. During the year sarcocysts were observed in 
the horse, correspondmg to 8. o^rami Sarcospores were found free in 
the peripheral blood of cattle in two cases where anthrax had been 
wpccted; deatbwas attributed to sarcopystine poisoning. ' > 



195 


VoL 4. No. 4.] Reports and Memoranda, 

Four "buffaloes that bad died showing symptoms of asphyxia showed 
on autopsy inflammatory oedema of the larynx, fauces, and base of 
the tongue. All the muscular tissue in this region was crammed with 
the large sarcocysts formerly known as Balbiana gigantea^ which, in 
Egypt, is extremely common in buffaloes, rarely found in cattle, and 
has not been found in other animals. 

On examination, S. cameli was found to be as common in imported 
Indian camels as it is in Egyptian and Sudanese camels. 

(6) Bursati, Some observations on this disease are made the subject 
of a separate publication. 

(7) Onchocereiasis, In addition to the species mentioned above 
0. reticulata was found in the aortic wall of an Arab horse which showed 
a well-developed fusiform aneurism. 0. gibsoni is stated not to exist 
at present in either buffalo or cattle in Eg}^t. 

(8) ""'Tropical ulcer^^ in eguines. This attacks imported equines in the 
neighbourhood of Abbassia every summer. The lesion, which may be 
single or multiple, takes the form of a rapidly forming ulcer about 
1 to 3 inches in diameter. It is frequently observed on. the skin 
towards the inner canthus of the eye and also on the lips ; other parts 
are also often attacked. The disease is apparently due to wound 
inoculation as the smaEest abrasion during an outbreak is likely to 
become infected and develop the typical ulcer. It is first seen under 
or in the skin as a small hard swelling which causes some irritation ; it 
rapidly increases in size and about the third day the ulcer is formed with 
a hard base. There is no systematic disturbance. 

Smears from the depth of the indurated tissue showed the presence 
of bi-polar organisms. The disease was reproduced by subcutaneous 
inoculation of cultures of these organisms. The ulcers are very resis- 
tent to ordinary drug treatment and surgical excision only spreads the 
infection to the wound area. Vaccine treatment gave negative results. 
The natural attack produces no immunity. No fungi or filaria were 
found in the lesions. 

(9) Pneumomycosis m horses. Three cases were observed during the 
year caused by a fungus resembling Aspergillus fumigaius. 

(10) The following tichs were identified by the Government Ento- 
mologist (Dr. Gough). Marmropus mnulatus. — Repeatedly found 
on cattle with Texas fever and Eg 3 rptian fever. Rhipicephalus eveftsi.~ 
Found on cattle with Texas fever, on donkeys with malaria, 
egyptium.— ’Found on cattle with Texas fever, on horses with equine 
malaria, and on healthy animals, also on cattle with Egyptian fever. 
Rhipicephalus sanguineus and Eaemophisalis Uachi.~"Found on dogs 
with malaria. Argas persicfus. — ^Found associated with spirochaetosis in 
fowls, geese, turkeys, and ducks. Boophilus amtr(]iis.-^oun^ on 
cattle with Texas fever and during an outbreak of Egyptian fever. 
Rhipicephalus ocuUtus.— OnhosdtFj 0 ^ 

(11) A new form ofpir^lasmosisin Egyptian sheep. In the author’s 
report for 1914 he described the discovery of an entirely new form of 
piroplasmosis in Sudanese sheep, of which the essential feature was that 
the causal organism was a Theileria and not a Babesia. Durmg the 
year it was found that a similar disease is of common occurrence in 
Egyptian sheep. The causal curganism, seen in the red blood corpuscles, 
closely resembles the corresponding element in Bast Coast Fever, but 
is even more minute. Schkonts (Koch’s blue bodies) are found in the 
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spleen, glands, and infarcts. The spleen is enlarged^to three or four 
times its normal weight, the kidneys contain white infarcts, the 
stomach shows linear congestion and the intestines some degree of 
■patchy inflammation. 

Note on spraying of cattle with special dips for the eradication of UcJcs 

(Cooper H.). 

The Ministry of Agriculture decided to test the efficacy of spraying 
with a specially prepared arsenical dip. Cattle were sprayed all over 
with one part of dip to 150 parts of water at intervals of from 6 to 10 
days, care being taken to treat every part of the skin including the 
inside of the ears. It was found advisable to spray at least five times, 
the cattle being allowed to return to the stable during the intervals. 
Old cattle sheds were destroyed to prevent their harbouring the ticks. 

It was found that even in cases of very bad original infection no 
ticks could be detected on the skins of cattle 16 days after the fourth 
spraying. Three or four days elapse after spraying before the larger 
ticks die. Nile water was found to he preferable to well water as the 
latter seemed to coagulate the dip and the pumps got out of order. 

A census of cattle, bufialoes, sheep, goats, camels, pigs, horses, mules, 
donkeys, and of animals slaughtered in abattoirs, is appended. 


(299) Uhited Provinces. Animal Report of the Civil ¥eterinary 
Department, for the Year ending March 31st 1916. [Oliver (E.W.).] 
—Vet Eecord. 1916. Nov. 4th, 11th, and 18th. Nos. 1478, 1479, 
and 1480. pp. 187-189, 202-204, and210. 

The greater part of this report deals with administrative work, 
including the composition of the subordinate establishment, veterinary 
instruction, veterinary hospitals and dispensaries, and breeding 
operations. 145 stud hulls and buffaloes are maintained in 38 districts 
for use on loan under the control of the Civil Veterinary Department. 
Two cattle farms are maintained by the Department. 63 horse and 
pony stallions are maintained, and also 20 donkey stallions. Attention 
is also paid to sheep breeding. 

Tfeatmmt of Disease, Equine, Only a few cases of surra 
occurred during the year, the decrease being due, it is believed, to the 
unusual scarcity of certain blood-sucking flies which generally make 
their appearance at the period of the year known as the surra season. 
Oases of horse pox, piroplasmosis, rabies and other diseases were met 
with but no returns were obtainable for these diseases. 

Bovine, Considerable abatement in the ravages of rinderpest was 
reported during the year and very few districts were seriously affected. 
Whenever the disease appeared moculation campaigns were organised, 
with the result that only 3,767 deaths were recorded as against 19,839 
lastyear. 

Haemorrhagic septicaemia appeared in 36 districts and 1,693 cattle 
were said to have succumbed, as against 1,766 last year ; 254 cattle 
were irnmunised by the vaccination method and 3,841 were inoculated, 
both with generally satisfactory results. 

There has been a satisfactory decline in the prevalence of black- 
quarter. Foot-and-mouth diseases affected the province less severely 
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than usual. The reported losses were 1,4485 the mortality being 
chiefly confined to "young stock or old weakly and decrepit animals. 
Anthrax was reported in 25 districts and 738 animals died. 128 head 
of cattle were reported as having died from other contagions diseases, 
including plenro-pnenmonia, etc. 

Other animals. Widespread respiratory disease among, goats and 
sheep was met with in several districts during the year. The Banda 
district alone reported a mortality of over 1,000. Eabies, fowl cholera, 
and various parasitic diseases were responsible for deaths among the 
smaller domesticated animals. 

Preventive inoculation. 225 outbreaks of disease and 18,661 animals 
were treated by this method as compared with 78,194 of last year, the 
enormous decrease being due to the very limited prevalence of disease 
in the province as reported above. 

Investigation of disease. Investigations were conducted in connection 
with kamri, pleuro-pneumonia in sheep and goats, gillai biirsati, 
akrah, fowl cholera, piroplasmosis, etc. 

(300) , Feberated Malay States. Medical Report for the Year 1914. 
[Sansom (C. L.).] (Eepiinted from Jl. Trap. Med. (& Hyg. 
[Colonial Medical Reports], 1916 . Oct. 2. Vol. 19. No. 19. p. 76). 

Veterinary. — “An outbreak of rinderpest occurred in May, at 26th 
mile, Kuala Selangor- Klang Road. There were 54 cases with 30 deaths. 

Selangor. — With the exception of January, September, and October, 
foot-and-mouth disease prevailed all over the State during the year. There 
was a total of 3,906 oases with 86 deaths. The disease was as usual of the 
ordinary mild type. 

Perak. — ^Three hundred and thirty-one cases were reported from 
this State; five died and 209 were destroyed. 

“ Wegri SemMlan. — -One thousand nine hundred and sixty-nine cases of a 
mild type occurred amongst cattle in Negri Sembilan with 28 deaths. 

“ There were two separate outbreaks in Ulu Pahang. 1,188 cases were 
detected with 20 deaths. 

“ There were five cases of surra in Perak, one in Selangor, twenty in 
Negri SemMlan, and fourteen in Pahang. 

Three hundred and forty-five cases of swine fever with 226 deaths were 
recorded in Selangor. A severe outbreak was found at Batang Malaka 
and Gemencheh (N.S.) during August, These places are situated near the 
Malacca boundary, and the disease was introduced from Malacca. Pour 
hundred and fifty cases with 300 deaths were reported to have occurred 
before the outbreak was discovered, and a number of people had to be 
prosecuted for not reporting the disease. Pifty-seven cases with 38 deaths 
occurred subsequently, and at the end of the year the disease had been 
stamped out. Swine fever also broke out in the Seremban district during 
September, but was confined to certain areas, 271 cases occurring with 
193 deaths, the majority of deaths being amongst young pigs. 

An outbreak of pleuro-pmumonia amongst goats occurred in a herd 
brought from Kedah or Siam to Lenggong in October, Out of 34 goats, 
30 died ; 12 cases were also reported at Grit. 

“Quarantine Stations. — Two thousand six hundred and ninety- 
se’ven cattle were imported into Perak North vid Port Weld, Parit Buntar, 
Selama, and tipper Perak, as against 4,433 in 1913. 

** Two hundred and sixty-seven head of Government cattle were treated 
during the year by the Veterinary Department. 

^^ Port /Sf'MJet5^»^am.-~-Pour thousand five hundred and eighty-four cattle 
were quarantined at this Station* There were 23 deaths. 

“ and forty-three cattle were quarantined 

and 289 released during the year, including 61 left over from 1913 ; five 
deaths occurred and 103 cases of foot-and-mouth disease were treated. 
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Kuhn, — Seventy-seven cattle were qiiarantineci. There were 
53 cases of' foot-and-moiitli disease, all of which recovered. 

‘‘ Kegri Semihilmi. — The quarantine stations at Tampiii and Port Dickson 
were completed during the year. 

Faliang, — The station at Tehik Sisek is now ready for reception of 
animals arriving at Ivnantan by sea. 

“ The ground for the Eaub quarantine station has been selected, but 
nothing further has been done. 

In dealing with all these outbreaks the Veterinary Department has 
shown energy'and promptitude, and thus saved greater loss of life an:]ongst 
cattle. The" management of cattle quarantine stations has also been very 
satisfactory. 

During the year there were 1,346 police-court cases, resulting in 1,254 
convictions, and fines amounting to $11,830 were imposed.” 


(301) Moktgombey (E, E.). A Memorandum on Veterinary Keseareh 
as applied to the East Africa Protectorate. 16 pp. f’cap. 1916 
July 14. MS. Eeport received in Colonial Office. 

The object of this report is to state a case for obtaining adequate 
funds for the erection and equipment with personnel and materiel of a 
laboratory for veterinary research in the East Africa Protectorate. 

An outline of the work done under present conditions since the 
author’s appointment as Veterinary Bacteriologist in 1909 is first given. 
A good many of his investigations have been published at various 
times in veterinary journals. The author has evidently opened up 
entirely new ground by investigating the diseases of the domesticated 
animals in East Africa. A good many diseases peculiar to the country 
are enumerated while differences in the characteristics of other well- 
known diseases have been established. A considerable amount of 
work in the preparation of sera, especially anti-rinderpest serum, and of 
vaccines has also been done. The work, represents a very creditable 
performance considering the facilities for research, though the material 
furnished must obviously have been enormous. 

The principal lines are then enumerated upon which it is proposed to 
undertake research in connection with the following diseases: — 
Anaplasmosis and redwater, anthrax, blackquarter, colon bacillosis, 
contagious abortion, East Coast fever, horse sickness, Kikuyu fowl 
disease, epizootic and ulcerative lymphangitis, n’garuti, poisonous 
plants, rinderpest, swine fever, streptothricosis, tick-borne gastro- 
enteritis in sheep, trypanosomiasis, worm affections, and other un- 
identified conditions. This represents an ambitious programme and it 
would certainly afford excellent material for a number of enthusiastic 
investigators to work on. 

It is also proposed to undertake routine diagnoses of specimens 
submitted, perfomiance of biological tests for various diseases, and 
also the preparation of diagnostic agents, vaccines and anti-sera. 

The author quotes the estimated value of live stock, which exceeded 
£4,000,000, for the year 1914, and also the climatic, grazing, and water 
facilities which the country affords to the breeder. An estimated 
capital outlay of £18,150 spread over two years, together with a yearly 
recurrent outlay of £17,760, is submitted as the amount necessary for. 
the erection and maintenance of a laboratory where the aLove- 
mentioned research work could be prosecuted. 
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a bid to be regarded as a stock country.” The benefits that would 
accrue from a proportionate expenditure on research in East Africa 
are claimed to be very much greater. 

The trained staff would comprise one veterinary bacteriologist, 
three senior research officers, and four junior research officers. These 
would apparently include a helminthologist, an entomologist, and a 
chemist. . 

Montgomery's proposals are unhesitatingly acquiesed in by the 
Governor of British East Africa, but it is regretted that “ at the present 
time, however, our financial position precludes any undertaking of the 
nature recommended.” 


(302) Hooper Sharpe (G-. C.). Rinderpest Observation In German 
East Africa. — ^Report to Chief Veterinary Surgeon, Salisbury, 
Southern Rhodesia, from Neu Langenburg. Dated July 25. 1916. 
1 p. f cap. MS. Report received in Colonial Offiice. 

No further news of rinderpest has been received in this country, and 
the position remains unchanged. It is to be hoped that with the advance 
of our troops towards Iringa definite news of the progress of the disease 
will be obtained at an early date. 

“Every precaution is being taken that cattle do not enter Northern 
Rhodesia from this territory. 

“ There is a disease in this district which at present I am unable definitely 
to diagnose, but I think it is East Coast Fever in the endemic form j it does 
not affect the adult local cattle, but 60 to 60 % of the calves bred in the 
district succumb to it. I have made a few post-mortems on caRes and 
although I have only found infarcts in one animal I consider they are dying 
from a form of East Coast Fever, especially as other post-mortem symptoms 
are present. Amongst the adult cattle it is only those moved from other 
districts to this district that die. The symptoms among these are very 
puzzling ; in one instance only have I been able to find an infarct and that 
doubtful, but I have always observed enlarged glands, petechial markings 
on heart, fluid in heart sac, and inflammation of the fourth stomach. . . 


Book Review, 

(303) Herms (William. B.), Medical and Vetermary Entomology, A 
Textbook lor Use in Schools and Colleges as well as a Handbook 
for the Use of Physicians, Veterinarians and Public Health Officials- ' 
— xii + 393 pp. 8vo. ' With 228 figs. 1915.' . New York: The, 
Macmillan Go. [Price 17s. net.] 

The aim and scope of this book are indicated by the following extract 
from the author’s preface: — “This book is not intended to be a com- 
prehensive treatise, touching all the investigations in the field of Medical 
Entomology, but rather an attempt to systematise and to assist in securing 
for it a place among the applied biological sciences. However, a discussion 
is included of all the more important diseases and irritations of man and of 
the domesticated animals in which inseclB and arachnids are concerned, 
either as carriers or as causative organisms.” 

In accordance with the author’s aiifis the book is essentially a practical 
one ; morphological details are briefly discussed while the life-history and 
the disease producmg activities ■ of . the.' various insects, together the'' 
appropriate means of, keeping them' under control, axe demt with .forcibly 
and at 'considerable length., .Accordingly,- a very considerable proportion 
of '-.the, 'book is. devoted- to -a study 'of 'Sueh insects as mosquitoes and the 
' ' .'Co.mmon'h'oUse fly,,- which are of nO’ great direct importance from a veterinary 
',^'pO,:in'l'of 'ld©W,,>: 
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However, as niiglit be expected from an author who had held the post of 
Professor of Parasitology at a Veterinary School, a consideration of the 
subject from the purely veterinary aspect has been by no means neglected. 
Besides the introductory chapters dealing with parasites and parasitism 
and the broad outlines of insect anatomy and classification, the veterinary 
surgeon will find the chapters dealing with the blood -sucking muscids, 
myasis, ticks, and mites, comprising about a third of the book, of especial 
interest. Nearly all the conditions determined by insects in all parts of 
the world, together with brief descrii)tions of the insects, are given. 

It might be complained that the descriptions of some veterinary insect 
diseases are rather sketchy and also that the parasites dealt with are, more 
especially those prevailing in America rather than in England sCnd the 
Colonies. 

As examples of these contentions the amount of space devoted to scab 
and mange is comparatively small. In the case of the sheep scab parasite 
it is stated that “ there is considerable variation in the length of time 
elapsing from egg to egg, 12 or 14 days is ordinarily accepted as an average ” ; 
the author could not have had in mind the recent experiments of Stockmaist 
and Shelstoh on this important subject, the latter of whom showed that 
the period might be as low gs nine days. 

In the case of bovine tick-transmitting diseases it is stated that the cause 
of redwater is the Babesia (Firoplasma) bigeminum Smith and Kilborne ; 
it is not apparently understood that P. divergens, at least in European 
cattle, is a common causal organism. The only other tick carriers of this 
protozoon besides the Ilargaropus annulatiis Say, or BoopMlus bovis Reilly, 
are stated to be the Boophilus australis Fuller, and B. decolor atus Koch ; 
no mention is made, for example, of the common English transmitting 
tick, the Ixodes ricinus. 

The book is well provided with illustrations, for the most part clear and 
instructive, as in the case of the diagrams illustrating the general structure 
of the various insects. Some, however, such as fig. 140 [T. gambiense in 
blood smear) might as well be omitted, „ None of the figures of the Acarini 
show the suckers, parts which veterinary surgeons, at least in this country, 
consider of great importance for diagnosis. 

The book on the whole, however, must be considered as the best x>ro- 
duction on the subject that has yet appeared in the English language from 
the standpoint of the veterinary practitioner or student. It has already 
elicited highly favourable comments from such high authorities as Colonel 
A. Alcock [see Trop. Bis. Bull., 1916, Oct, 30th, Vol. 8, No. 6, pp. 400-401]. 
The latteFs concluding sentences are here reproduced as follows : — 

“ Taking the work as a whole, although it does not profess to foe a com- 
prehensive treatise, and although so far as its purely entomological frame- 
work goes it has some geographical limitations which perhaps cany it short 
of all the requirements of medical men whose interests lie outside the 
zoological regions of the New World, yet in respect of all general principles 
and particularly of those that underlie prevention and control, it will be 
found universally useful.’* 

. : J. T. K ■ 
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Acariasis 

Sarcoptic mange of goats in 
Ceylon, 138. 

Sheep scab, life-lilstory of 
parasite, and epizootioiogy in 
S.. Africa, 105. 

— dipping for, 132, 134, 135. 

Amoebiasis . 
elfect of^metine on, 01. 
ill dog, 89, 90. 

— monkey, 20. 

Anaplasmosis 

anaplasma-like bodies in blood of 
vertebrates, 3. 

cultivation of A. mcmjinale, 93. 
immunisation of cattle against, 91. 

Anthrax • 

incidence (see also in Eeports). 
in neiglifoourhood of Constantine, 

Arachnoids 

Linguatula s&mda , in fish, 1 05. 

f on, in lung of 
monkey, 37, , ■" 

I^uumMiAer m in lung of 
' monkey, 36. 

Aspergillosis. 

In ostrich cliick in B. Africa, 109. 
Aspergillus in .stomachs of l:iorses 
■' in Brazil,' 184. . 

— in exudative pleuro - pneu- 
monia.'of.goats, 179.'; ■■ 

Babesiasis (see under Piroplas- 
.mosis)."" ' 

Bacteriology (see also Anthrax, 
Malta Fever, and Miscel- 
laneous). 

BaGilliis bipolar is -oi'lsepticm, i04. 

— mmhiensis, 187. 

D’Hcrelle’s bacillus for exter- 
mination of locusts, 115. 


Book Beviews 

Medical and Yeterinary Ento- 
mology (Herms), 199. 
AYtsrinary Handbook and Alsit- 
in g List ( 11 o gers ) , 1 40. 

Coccidiosis 
in calf, 145. 

■ — sea swallow and seagull, 145. 

— swift foxes, 24., 

Cryptococcosis, (see Epizootic 
Lymphangitis). 

Dietetic Diseases 

Alleged poison plants, experi- 
mental feeding with, in N.S. 
AYaies, 74. 

D ehci ency disc ase , wi th reference 
to lamziekte, 130. 

Forage poisoning, 127. 

Boya bean meal poisoning, 129. 
Trefoil dermatitis, 73. 

.Dourine (see Trypanosomes). . 

Drugs (see Therapeutics). 

E|)izootie Lymphangitis 
in France, 1 10, 

. ■' — Morocco, 110., 

■ Treatment,, 

galyl, 111. 

, ■ I'iovarsenobDiizol,' 112, ■ ; ■ 

Hies " 

Arthropo.ds collected in 'Upper 
French G-uinea, '33.'. ; 

CJhrysops, 14. A' 

'A' Entoinologica.l survey' of' Kadiina'^ 
district, .Northern Nigeria:', '7'2. 
Glossina. 

0.Jusca, 13, 14. 

f}iorBitans, 13, 14, 158. 
pallidipes, 158. 

— paiLpaliSy 13, 14, 72. 

vector of trypan osoines, 52 
(see also individual hies). 
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Hies — 'Cont. 

Easmatojjota. 

E. ■perturhmis, 160. 

— smgaUensis\ 138. 

Jg/perosia, 14. 

O'estridae of tlie Congo, 31, 33. 
Siegomijkt faseiata, resistance of 
c^ggs of, 72. 

Stomoxgs, 159. 

S. cdlcUram, 14. 

— probable vector of cntaueous 

lial>ronemiasis, 167. 
Tahawus, 14, 159. 

Tsetse flies (see (tlossina). 
Trypanosomiasis, transmission of 
by flies (vsee individual flies). 

Foot and Mouth. Disease 
iiiimnnity, 173, 174.' 
iiieidence (see in Reports), 
virifleiice of blood in infected 
' animals, 62, 173. 

Fowl 'Plague 
in ducks, 176. 

immunity experiments, 174. 

Helminthiasis 
Bilharziosis, 193. 
rei3ort of Billiarzla mission in 
Egypt, 1915, 28. 
relation between terminal- 
spined and lateral-spined 
eggs, 71. 

Gestodes,,. iifediistory of^ some, 
168,' ' 

cysts from Muskrat, 25. ", 
Coinplemerit-fixation in intest- 
inal' parasitism in ' dogs, ' 41. ' 

. Cyiicostomes,. cause 'Of osseous 
' ' cachexia in horses, 44. 

,, EipyUdhm.>:c(mimmhy 168. 

, Esp bnj a, etiology of, 1 02. . ; 

■: Eilaria.,''' ' 

.Tn Bussian Txirkestan, 69. . 
of toad in'the Shari Area, 69.',. . 

— reptiles,.; 71. ' 

Gongglomma seutatum) life-his- 

dory of,. 'SO. 

, ' Ilabroriemiasis, , cutaneous -graii- 
uloniatous afl'ection of the 
horse. 40, 102, 166. 

Ilahmnema megastoma, 102. 

— - microstonui, 103. 

— muscae, 103, 167. 

Earemonehus contortus, anatomy 

and life -history of, 166. 
Hydatid, in cattle, 193. 
Hymenolepis diminuta, 168. 

— 7i€ma, 168. 

Oesopkagostomum mflatmn, 193. 

— coluTtibiajmm, 193. 

Onehocerca armillataf 193. 

— fasciata, 193. ^ ’ 


Helminthiasis — eont 
Onchocerca gutturosa, 193. 

— reticidaia, 195. 

Ostriches, life -history of wire- 
worm of (see Trlcliostr(mgylus 
do'uglasi). 

Paraguay, parasites of. 105. 
Spiroptera, 102. 
first stages in develop'iri'ent of, 

27. 

Swamp cancer, etiology of, 168. 
Tfichostrongylus douglaxf, I (j t. 
Uncinaria, distribution in lower 
animals, 25. 

Infectious Anaemia of Eqiiines, 
discovery in South Africa, 120. 
etiology, 124. 

Kala-azai', see Leishmaniasis. 

Damziekte, 130. 

Leishmaniasis 

canine, in Hydra, 59. 

• — • and tuberculosis, 93. 
cutaneous, in monkeys anti dogs 
in the Shari Area, Central 
Africa, 57. 

experimental infection of mice 
with L. tropica, 16, 59. 
ingerbil,16. 
in Tunis, 59. 

Jj. donoimii, 17 , S9. 

— mfariturm, 

— tropica, 57, 58, 59. 

Uta, a. Peruvian .disease, insect 
vector of, 17. 

Malaria 

Aviaiu 

■ Haemoprolem mlumhae, sr-hizt,)- 
gonie cycle of, 146. 
transrnissioii of, 94.' 

146, 

Malta Fever 

at Arzew and Bt. laui (.A'lgeiia), 

114.,,,"' 

Mazagan; 160."', 

among milch goats at Ihinis, 
17,60. 

Bruce’s microeoecus, sixmiaMCOiis 
infections in domesticated 
animals (epi zool i oLogy , diag- 
nosis, control), ]7(n 

— mutation in Cn 1 In res with 
quinine salts, 113. 

Miscellaneous 

Aborthm, in catlle, inctinxl of 
obtaining serum i'oi agglu- 
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Miscellaneo-as — conk 

Avian meiiiiigo -eiiceplialomyeli- 
tis, 185. 

Bnrsati, 11)5. 

Cattle diseases in N.W. Eliodesia, 

40 . 

Contagions piienmo-enteiitis or 
liaeiriorrlxagic septicaemia of 
siieep, lOi. 

liquine pseudo - epizootic en- 
ceplialo -myelitis, 184. 
Gangrenous oedema of cattle in 
Egypt, 191. 

Goitre in Middle Sliari Ai'ea 
(Central Africa), 58. 
Ilaemorrliagic septicaemia of 
cattle in India, 196. 

Ja,gziekte, or clironic catarrhal 
pneumonia of sheep, 177. 
Laboratory in vestiga tiers at 
Zambi, Lower Congo, 185. 
Locnists, extermination of, 115. 
Natural haeniolysins in horse 
serum, 41. " ' 

Osseous cachexia of equines, or 
‘t hig head,” 44, 181. 

Kg breeding in Lower Congo, 1 86, 
l^leiixo -pneumonia, exudative, of 
goats in Central and Southern 
Italy, 179. • 

Spleen of Camelidae, Girafidae, 
and Cervidae, 79. 

Spraying cattle for eradication of 
ticks, 196. 

Styfziekte, 188. 

Tropical ulcer of equines in 
, Egypt, 195. 

Myiasis ' 

cutaneous, in Lower Congo, 187. 
in pigs, 186. ■ ■ 

intestinal lesion in the horse, 168. 
Oestiidae of the Congo, 31, 33. 

. Wool maggots of sheep in .IJ.S.A., 

: 35.' : 

Mycosis (see also Aspergillosis, 
Epizootic Lymphangitis, and 
Sporotrichosis). 

natural cultivation of pathogenic 
moulds, 169. , 

Pneumomycosis in horses, 195. 

CPiroplasmosis (Babesxasis, Nut- ' 
taliiasis, and Theilexiasis). 

, ' ' of Egyptian sheep, 195c , 

' ' ■ — equinesin Italy,., 1 . , ■ 

— equines in Sardinia. 

— equines, ho vines, and o vines 

in the Balkans, 151. 

— indigenous cattle at Chaouia, 2. 

— large animals of the Oiielle 

Disttict, 12. 

Bahesiasis 

at Accra, Gold Coast, 6. 


Piroplasmosis — w nt. 

Babesiasis — to%t. 

stages in cattle tick, Margam- 
■pus annul (tins, 2. 

Babesia higeminumpZf 6, 13, 151. 

— cahalUf L 150. 

mutans. 7. 

Nuttalliasis 

Treatment of Biliary Fever at 
Secunderabad, India, 3. 
WuttaUia eqid, I, 150, 151. 

— dec-a-mani^ 7. 

Biroplas -ma eanis ,51. 

— mtdam, 193. 

Theileriasis, 

cultivation, 85. 

observations on blood in East 
Coast Fever of cattle, 51. 
Kodhain’s note on, 51. 

Theileria mutans, 7, 13, 

— om, 13, 51, 193. 

— parva, 13, 51, 193. 

Poisonous Plants (see under 
Dietetic diseases). 

Protozoan Diseases (see also under 
Amoebiasis, Coccidiosis, 
Leishmaniasis, Malaria, Firo- 
plasmosis, Toxoplasmosis, 
and Trypanosomiasis). 
Aberrant intestinai protozoon 
parasites in turkey, 68. 
Crithidia, 146. 

Oryptoplasma rhipicepliaU, endo- 
parasite of tick from the 
Gondi, 80, 81. 

Grahamella, 22. 

Haemogi'egarine, 22. 
Haemoprotozoa of Portuguese 
India, 146. 

— some Brazilian haemo- 

parasites, 69. 

Haematozoa of small mammals at 
TJele, Belgian Congo, 22. 
Herpetomoniasis, 146. 

— experiments on induced her- 

petomoniasis in birds, 23. 
Infective gi'anules of protozoa, 24. 
Nambi-uvu, a disease of dogs, and 
■ ' its parasite, Bangelia vitmi%' 66.' 

■ Baraplmmafimigenun% 84. ^ 

— bodies resembling Seidelin 
■bodies ” in ' . : anaemic and 
foetal blood, 75. 

Flasmodmm, 22, 

;■ ''—'iu bats, 146. ■/ 

Blmmodium kocJdf 58. 

— ~ wacM, 146. 

•—^praecoXfSS. 

carinii in mice in 
England, 64. 

Significance of natural flagel- 
lates of insects in evolution of 
vertebrates, 146. 
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Protozoan Diseases — coni, 

Sporozooii of guinea-pig', belong- 
ing to genus Klossiella, 65, 66* 

Babies • 

diagnosis and treatincnit, 20. 

Negri bodies, rapid inetliod of 
staining, and probable evolu- 
tion, 118. 

ti'eatment during year 1915' in 
Tunis, 64. 

■ transmission bjdlieretlity, 62. 
vaccinating properties of mucoid 
cutaneous secretions of reptiles, 
19. 

Reports , 

Accra la borat ory , 8 1 . 

Ceylon, 196. 

East Africa Protectoi*ate, pro- 
posals for veterinary research, 
,198. 

G-erman East Africa, rinderpest 
observation, 199. 

Gold Coast, 46, 139. 

Egypt, 192. 

Federated Malay States, 197. 
Nigeria, 83. 

Soiitliern Rhodesia, 138* 

Urtioii of South Africa, Director 
of Yet erin ary Research, 140. 
United Provinces, India, 196. 

Rinderpest 
in Egypt, 192. 

~™ Germ East Africa, 1 99* 

.— Malay States, 197. ' 

— United Provinces, India, 197, 
immunity tests in eattle 60, 193. 
infectivity of blood, 40. ; 

Sarcosporidiosis 

l)oviue in Poi-tugal, 95. 

in Egypt, 194. 

Smvoeytitifi hemotH^ 9f>> 
bertrawi, 194. 

— cwnieli, 195. 

— colli, 149. 

— nwfis', sexual evolution of. 148. 
--tenella, 21, 149, 

Sareosporidia, nature, relation to 

t^nidosporidia, 94. 

— iioological i)osition of, 149, 

Spirillosis and Spirochaetosis 

A A... 

, Axi Ealkans, 154. 

— Brazil, 185. 

— Egypt, 194. 

— Russian Turkestan, 60. 
action of bismuth on, 9$, 


Spirillosis and Spirochaetosis— 
eoni. 

Equine, in Morocco, 97. 

Sp. eurygynda, 21. 

It you, in compleiTient-test for 
swine -fever, 125. 

■ — fheileri, 3. 

Sporotrichosis 
Equine, 113, 169. 

Relation of animal to Iiumaii 
sporotrichosis, 169. 
SporotrieJmm, beiirmanni on oar 
of corn, 43. 

Swine Fever 

Filterable organism from tissues 
of affected pigs, 38. 

Production of clear and sterilised 
anti -serum, 126. 

Splrochaela hyos in coriiplement- 
fixatioii test, 125. 

Yinilent salt-solution in pro- 
duction of anti-seium, 39. 

Technique 

c'ornparisDn of defibination a-nd 
oxalate methods of serum pre- 
paration, 188. 

Complement, experiments on, 
191. 

Concentration method for cliag- 
nosis of malaria, 78, 

Importance of salts in specific 
aggiutination, 190. 

Pj'eservation or living blood cells 
in vitro, 75, 76. 

Staining bacterial capsules, 77. 

■ . — Negri bodies, 

— 'organic liquids and. parasites. 

Therapeutics 

Antimony triox,idf,v.and trypaiio-' 

. ■ somiasis, 163. 

■ Bismuth and fowl spirillosis, 98; ' 

■ Epizootic lymphangilis,' ■ 'treat-' 
■■■■'■.ment, 110-1.1,2. 

Dipping, 

■’ composition, ; and analysis y of • 
.. poly.suiphide, solutions,. 134.', 

■ ■ .dipping xiattle', '^ tEast 

.Coast ieveiv 139. .■ 

' ■spraying' A.attiC'^ with dipping 

yy' iuids,' ,y ^ 

■' . sulphur 'sheep dips, : 1 32. ,■ ' ■ . ■ 

, tri'ais , ■: with'' proprietary ' .' and . 
home-made <lix>s in S. Africa, 

, "''135. 

Mercurial treatment and Alopecia, 

' ■'■Trypanosomiasis, treatment, 53, 
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Ticks ^ Trypanosomiasis — cont. 

in tlie Belgian Congo and tlie immunity experiments, ICO 
diseases they conveh^ 34. Insect vectors, 53 (see aim Files 


Bgypt, 195. 

— tipper French Guinea, 
(.‘radicatioii by dipping, 139. 

— by spraying, 196. 

Argas persicus^ 195. 

Jjoo'jAiilus australis, 195. 

Jlyalomwui aegijpUu m., 5, 195. 
Haemopldsalis leacM, 195. 
Margaro'jMs a/rmulatus, 1, 195. 
Ekipicephalus bursa, L 

— e verts i, 195. 
oculatm, 195. 

— sang umeiis, 1 95. 

vectors of piroplasmosis (see 
piropiasmosis). 

— fowl spirochaetosis (see fowl 

spirochaetosis). 

Toxoplasmosis' 

of biue:4aiied:iimit' pigeon, 155' '■ 
fGSsa> 155.,, 

. — ■guinea.“"pig,' 99.', ' , 

— pied buslitdia,t,'150. ■ 

• — rabbit, 100. 

— Say’s snake, 155. 
list of species, 100. 
notes oil genus, 154. 

Trypanosomiasis 

at Accra, Gold Coast, 0. 
ill Coastal area of Ivory Coast, 54. 
Middle Shari area, Central Africa, 
57. 

■ — Northern Uganda, 158. 

— United Fro viDoes, India, 196. 
of dromedaries in Western 
Morocco,: 156. ■ 

— camel in Kussian Turkestan, 

53. ■' 

. - .flying-fox, 54., 

— - horses in ,Moroceo, 10. : 

— large animals in the Onelld 

district, 12. ; : 

— lemur, fox, racoon, merione, 

and gerbil, II. 

' Alomparisoii .'between T. sudan^ 

. ense and T, berheu’um, 9. 
t ■ , Biniorphism of .Mazagan trypano- 
some, ,53.' 

Diminuti on : of ' , virulence ■, ' on 
passage, ,12,.,. . 

■ B'onririe in ,Balkans, 1 54. ,■ , ■ 

', Biiration „ , of , sterility ' of -Mood' 
produced by drugs, 16. 


and individual trypauosoiries). 
Long periods of iiieiibatioii in 
dogs ■ inoculated with virus 
from goats, 14. 

Measurements of Dutton and 
Todd’s Gambia strain of 
T. gambiense, 157. 

Nagaiia (see 'also T, brneei), local 
or primary syiiixitoms a,t seat 
of inociilatioii in rabbits, 55. 
vaccination against, 160. 
Transmission of T. cfcalboui, 159. 

— through milk, 160. 

Treatment, 

comparative effects of colour- 
ing materials ; tryparosan 
and trypanblue ; and arsen- 
ical compounds ; copper sai- 
, varsan, on African animal 
trypanosomes, 56. 
intravenous' adniinistralion of 
antimony tiioxide, 163. 
of camel tryj>anoso 2 rilasis, 53. 
T.briwei,7,S5,15S. 

— berberuniyQ. 

— cazalbowi, 12, 54, 56, 57, var. 

pigriMa, 159. 

— eongolense, 7, 12, 54, 56, 57. 

— 54, 57. 
ebumeense, 15. 

— gambiense, 11, 12, 15, 54, 57. 

■ ; 157. 

— ingens, 12. 

— Zcicm, 15, 53, 54. 

— nmrocawmhf M, 51. 

— nanum,J>l,l5B. 

— pecaudi, 1 , 51 . 
pecormn, 1,51, 15S.' ' ' 

■ ^ rhodesiense, 9, 11, 15, 57 ', 158. 

— ^ 9, 156. 

■ ... — theileriy 53. . . . 

— lujandae, 1 . 

^ uniforms, 158. 

' — vivax, 7, 54, 56, .158. . , ' 

Variolae 

■■ .. 'Ass-vaecine, 176., . ■ ■ 

' Camel-pox. in 'Egypt, ,194. 

/of 'pigs in Morocco, 115, ' ■ 
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